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I. Introduction
Data on single pion photoproduction below 1.5 GeV have been collected
and are presented in the form of tables and graphs. For the most part, the
compilation is non-critical; the numbers are those contained in the original
papers, and data from different experiments have not been normalized so as
to make them agree with each other as well as possible. However, in making
polynomial fits to some of the angular distributions, certain data have been
arbitrarily omitted. These omissions are listed in the introductory pages
at the beginning of each section of graphs.
It is intended that all available data be represented in the tables,
with the exception of some early results which have been supplanted by more
recent information. The graphs, on the other hand, contain only represen-
tative data at reasonably spaced energy intervals. There are undoubtedly
errors and omissions in the enclosed tables and we invite the reader to
call our attention to corrections and additions which should be included in
a possible future edition.*
In some cases where data are given in more than one form in the
original source, we have listed them only in the form felt to be most use-
ful for purposes of data analysis. For example, in the π+ experiments of 
Ecklund and Walker (Ecklund 66) and of Thiessen (Thiessen 66), the raw data 
were obtained at a set of irregular energies and angles. These were then 
interpolated to constant energies in order to form angular distributions.
We report here only the interpolated data. Those interested in the raw data 
must refer to the original source. Data on π- photoproduction are presented 
both in the form of π-/π+ ratios from deuterium as observed in the experi- 
ments and in the form of π- angular distributions obtained from these 
observed ratios multiplied by the data on π+ cross sections.
A list of references containing all data included is given in the 
first section of the report. The origin of each data point in either the 
tables or the graphs is identified by a code or symbol referring to one of
* These corrections and additions should be sent to the last-named author, 
RLW.
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the references in this list. In the tables, the reference is identified 
by giving the first-named author and the year of publication. In the 
graphs, each point is plotted by means of an identification code symbol 
(ID). One listing of the references is in order of this code symbol for 
use in connection with the graphs. (Unfortunately, some symbols in the 
graphs are illegible, but any point may be identified by looking in the 
relevant table.)
Dates shown on the tables and graphs are dates of the computer runs. 
They are given for identification purposes only, to distinguish these 
graphs from future revised ones.
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II. Bibliography
In this section are two lists of references containing all data 
included in this report. The first list is arranged alphabetically accord- 
ing to the first-named author. The second list is arranged in order of the 
identification code symbol used in the graphs.
In most cases, the latest reference has been used. Among the excep- 
tions are theses from Caltech. Some references are followed by earlier 
alternatives, where some or all of the data involved were previously reported. 
However, the list of alternatives is by no means complete. In a few cases, 
the same code symbol has been assigned to more than one article by the same 
authors. Also, because of the limited number of symbols available, the same 
symbol is sometimes used for two references reporting different types of 
data; for example, one π° and the other π+ cross sections. Since the type 
of data contained in each reference is indicated in this bibliography, no 
confusion should arise from the duplication of symbols.
1. References in Alphabetical Order
P M.I. Adamovich, E.G. Gorzhevskaya, V.G. Larionova, N.M. Panova,
S.P. Kharlamov, and F.R. Yagudina, Proceedings of 1962 Inter- 
national Conference on High Energy Physics at CERN, p. 207 
(mostly graphs). Also, A.M. Baldin, Proceedings of the 1960 
International Conference on High Energy Physics at Rochester, 
pp. 26, 330. [n+, σ(θ)]
V Yu. M. Aleksandrov, V.F. Grushin, V.A. Zapevalov, and
E.M. Leikin, JETP 22 , 39 (1966). [π+, σ(θ)]
H K. Althoff, H. Fischer, and W. Paul, Zeit, f. Phys. 175, 19 
(1963). [π+, σ(θ)]
I K.H. Althoff, K. Kramp, H. Matthay, and H. Piel, preprint, Bonn 
(1965). Also, Proceedings of the International Symposium on 
Electron and Photon Interactions, Hamburg (1965), p. 286.
[π°, polarization]
M R.A. Alvarez, Phys. Rev. 142, 957 (1966). [π+ , σ(θ)]
7 C. Bacci, C. Mencuccini, G. Penso, A. Reale, G. Salvini,
V. Silvestrini, M. Spinetti, and B. Stella, preprint, 1966 
International Conference on High Energy Physics at Berkeley.
Also, Proceedings of the International Symposium on Electron  
and Photon Interactions, Hamburg, (1965), p. 232. [π°, σ(θ)]
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Y M.J. Bazin and J. Pine, Phys. Rev. 132, 830 (1963). [π+, σ(θ)]
Μ G. Bellettini, C. Bemporad, P.J. Biggs, and P.L. Braccini,
Nuovo Cimento 44 , 239 (1966); Nuovo Cimento 29, 1195 (1963).
[π°, σ(θ)]
Q M. Beneventano, G. Bernardini, D. Carlson-Lee, G. Stoppini, 
and L. Tau, Nuovo Cimento 4, 323 (1956). Includes data from 
the following: G. Bernardini and E.L. Goldwasser, Phys. Rev.
94. 729 (1954) and Phys. Rev. 95, 857 (1954); also T.L. Jenkins,
D. Luckey, T.R. Palfrey, and R.R. Wilson, Phys. Rev. 95, 179 
(1954). [π+, σ(θ)]
J M. Beneventano, G. Bernardini, G. Stoppini, and L. Tau,
Nuovo Cimento 10, 1109 (1958). [π-/π+ ratio]
J M. Beneventano, R. Finzi, L. Mezzetti, L. Paoluzi, and
S. Tazzari, Nuovo Cimento 28, 1464 (1963). [π+, σ(θ)]
W Karl Berkelman and James A. Waggoner, Phys. Rev. 117, 1364
(1960). [π°, σ(θ)]
Β L. Bertanza, P. Franzini, I. Mannelli, and G.V. Silvestrini,
Nuovo Cimento 19, 953 (1961). [π°, polarization]
1 J.C. Bizot, J. Perez y Jorba, and D. Treille, preprint. Also, 
Proceedings of the International Symposium on Electron and 
Photon Interactions, Hamburg (1965). [π+, σ(θ)]
E J.H. Boyden, Ph.D. thesis, California Institute of Technology 
(1961). Revised data of Dixon. [π+, σ(θ)]
D J.H. Boyden, Ph.D. thesis, California Institute of Technology 
(1961). Also, R.L. Walker, Proceedings of the 1960 Inter­
national Conference on High Energy Physics at Rochester,
p . 17. [π+, σ(θ)]
F C.R. Clinesmith, G.L. Hatch, and A.V. Tollestrup, Proceedings 
of the International Symposium on Electron and Photon Inter­
actions, Hamburg (1965), p. 245. Also private communication.
[π°, σ(θ)]
A H. De Staebler, Jr., E.F. Erickson, A.C. Hearn, and C. Schaerf,
Phys. Rev. 140 , 336 (1965). [π°, σ(θ)]
3 J.W. DeWire, H.E. Jackson, and Raphael Littauer, Phys. Rev.
110, 1208 (1958) (graphs); also Kiev Conference (1959),
p. 18 (graphs). [π°, σ(θ)]
C R. Diebold, Ph.D. thesis, California Institute of Technology 
(1963). Also, R. Diebold, Phys. Rev. 130, 2089 (1963). [π°, σ(θ)]
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F F.P. Dixon, Ph.D. thesis, California Institute of Technology
(1960). Also, F.P. Dixon and R.L. Walker, Phys. Rev. Letters
1, 142 (1958) and Phys. Rev. Letters 1, 458 (1958). [π+, σ(θ)]
N Darrell J. Drickey and Robert F. Mozley, Phys. Rev. 136, B543 
(1964); also Phys. Rev. Letters 8 , 291 (1962). [n°, polarized γ]
S S.D. Ecklund, Ph.D. thesis, California Institute of Technology 
(1966). Also, S.D. Ecklund and R.L. Walker, Proceedings of 
the International Symposium on Electron and Photon Interactions, 
Hamburg (1965), p. 249. [n+ , σ(θ)]
6 G. Fischer, H. Fischer, H.J. Karapgen, G. Knop, P. Schulz, and
H. Wessels, University of Bonn preprint for 1966 International 
Conference on High Energy Physics at Berkeley. [π°, σ(θ)]
I C. Freitag, D. Freytag, K. Lubelsmeyer, and W. Paul, Zeit. f.
Phys. 175, 1 (1963). [n+, σ(θ)]
0 P. Gorenstein, M. Grilli, P. Spillantini, M. Nigro, E. Schiauuta,
F. Soso, and V. Valente, Physics Letters 19, 157 (1965).
[π+ , polarized γ]
Y B.B. Govorkov, Proceedings of 1962 International Conference on 
High Energy Physics at CERN, p. 213. [n°, σ(θ)]
1 B.B. Govorkov, S.P. Densov, A.I. Lebedev, E.V. Minarik, and
S.P. Kharlamov, JETP 20 , 809 (1965) (graph). [n°, σ(θ)]
4 L. Hand and C. Schaerf, Phys. Rev. Letters 6, 229 (1961)  
(graphs). [π+, σ(θ)]
5 M. Heinberg, W.M. McClelland, F. Turkot, W.M. Woodward,
R.R. Wilson, and D.M. Zipoy, Phys. Rev. 110, 1211 (1958)  
(graphs). [π+, σ(θ)]
0 V.L. Highland and J.W. DeWire, Phys. Rev. 132, 1293 (1963).
[π°, σ(θ)]
P H.E. Jackson, J.W. DeWire, and R.M. Littauer, Phys. Rev.
119, 1381 (1960). [π°, σ(θ)]
B J.R. Kilner, Ph.D. thesis, California Institute of Technology 
(1963). [π+, σ(θ)]
L Edward A. Knapp, Robert W. Kenney, and Victor Perez-Mendez, 
Phys. Rev. 114, 605 (1959). [π+, σ(θ)]
T L.J. Koester, Jr., and F.E. Mills, Phys. Rev. 105, 1900
(1957). [π°, σ(θ)]
U Alan J. Lazarus, W.K.H. Panofsky, and F.R. Tangherlini, Phys.
Rev. 113, 1330 (1959). [π+, σ(θ)]
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W D.W.G.S. Leith, R. Little, and E.M. Lawson, Physics Letters
8, 355 (1964). [π+, σ(θ)]
Z G.M. Lewis and R.E. Azuma, Proc. Phys. Soc. London 73, 873
(1959). [π+, σ(θ)]
R G.M. Lewis, D.W.G.S. Leith, D.L. Thomas, R. Little, and 
E.M. Lawson, Nuovo Cimento 27, 384 (1963); and G.M. Lewis,
R.E. Azuma, E. Gabathuller, D.W.G.S. Leith, and W.R. Hobb, 
Hays. Rev. 125, 378 (1962). [π+, σ(θ)]
K F.F. Liu and S. Vitale, Phys. Rev. 144, 1093 (1966).
[π+, polarized γ]
0 D. Lundquist, D.M. Ritson, J.V. Allaby, and R. Anderson,
Stanford Report HEPL 451 (1966). Also, Proceedings of the 
International Symposium on Electron and Photon Interactions,
Hamburg (1965). [n°, polarization]
7 J.H. Malmberg and C.S. Robinson, Phys. Rev. 109, 158 (1958).
[π+, σ(θ)]
Q J.O. Maloy, G.A. Salandin, A. Manfredini, V.Z. Peterson,
J.I. Friedman, and H. Kendall, Phys. Rev. 122, 1338 (1961).
[π°, polarization]
2 W.S. McDonald, V.Z. Peterson, and D.R. Corson, Phys. Rev.
107, 577 (1957). Also, W.S. McDonald, Ph.D. thesis,
California Institute of Technology (1957). [n°, σ(θ)]
A C. Mencuccini, R. Querzoli, and G. Salvini, Phys. Rev. 126,
1181 (1962). [π° , polarization]
4 D.B. Miller and E.H. Bellamy, Proc. Phys. Soc. London 81,
343 (1963). [π°, σ(θ)]
L Gerry Neugebauer, Walter Wales, and R.L. Walker, Phys. Rev.
119, 1726 (1960). [π-/π+ ratio]
Z D.C. Oakley and R.L. Walker, Phys. Rev. 97, 1283 (1955).
Also, D.C. Oakley, Ph.D. thesis, California Institute of 
Technology (1955). [π°, σ(θ)]
E J. Pine and M. Bazin, Physics Letters 5, 168 (1963). [π-/π+ ratio]
R R. Querzoli, G. Salvini, and A. Silverman, Nuovo Cimento 19,
53 (1961). [n°, polarization]
K Matthew Sands, J.G. Teasdale, and Robert L. Walker, Phys. Rev.
95, 592 (1954). [π-/π+ ratio]
N C. Schaerf, Nuovo Cimento 44, 504 (1966). [n+, σ(θ)]
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G W.J. Schwille, Ph.D. thesis, University of Bonn. See D. Freytag,
W.J. Schwille, and R.J. Wedemeyer, Z. Physik 186, 1 (1965).
[π+, σ(θ)]
U R.C. Smith and R.F. Mozley, Phys. Rev. 130, 2429 (1963).
[π+, polarized γ]
S P.C. Stein and K.C. Rogers, Phys. Rev. 110, 1209 (1958)
(graph). [π°, σ(θ)]
c P.C. Stein, Phys. Rev. Letters 2, 473 (1959). [π°, polarization]
H R.M. Talman, Ph.D. thesis, California Institute of Technology 
(1963). [π°, σ(θ)]
D R.E. Taylor and R.F. Mozley, Phys. Rev. 117, 835 (1960). 
[π+, polarized γ]
T H.A. Thiessen, Ph.D. thesis, California Institute of Technology 
(1966). Also, preprint submitted for publication in Phys. Rev.
[π+ , σ(θ)]
0 A.V. Tollestrup, J.C. Keck, and R.M. Worlock, Phys. Rev. 99,
220 (1955) (graphs). [n+, σ(θ)]
5 R.G. Vasil'kov, B.B. Govorkov, and V.I. Gol'danskii, JETP 10,
7 (1960). [ π° , σ(θ)]
X J.I. Vette, Phys. Rev. 111, 622 (1958). Also, Ph.D. thesis, 
California Institute of Technology (1958). [π°, σ(θ)]
6 J.K. Walker and J.P. Burq, Phys. Rev. Letters 8, 37 (1962). 
[π+, σ(θ)]
8 R.J. Walker, T.R. Palfrey, Jr., R.O. Haxby, and B.M.K.
Nefkins, Phys. Rev. 132, 2656 (1963). [π+, σ(θ)]
9 R.L. Walker, J.G. Teasdale, V.Z. Peterson, and J.I. Vette,
Phys. Rev. 99, 210 (1955). [n+, σ(θ)]
G C.B. Ward, Ph.D. thesis, University of California at Los
Angeles (1966). [π , σ(θ)]
V R.M. Worlock, Phys. Rev. 117, 537 (1960). Also, Ph.D. thesis. 
California Institute of Technology (1958). [π°, σ(θ)]
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2. References in Order of Identification Code Symbol
A H. De Staebler, Jr., E.F. Erickson, A.C. Hearn, and C. Schaerf,
Phys. Rev. 140, 336 (1965). [π°, σ(θ)]
A C. Mencuccini, R. Querzoli, and G. Salvini, Phys. Rev. 126,
1181 (1962). [n°, polarization]
B L. Bertanza, P. Franzini, I. Mannelli, and G.V. Silvestrini,
Nuovo Cimento 19, 953 (1961). [π°, polarization]
B J.R. Kilner, Ph.D. thesis, California Institute of Technology 
(1963). [π+, σ(θ)]
C R. Diebold, Ph.D. thesis, California Institute of Technology 
(1963). Also, R. Diebold, Phys. Rev. 130, 2089 (1963). [π°, σ(θ)]
C P.C. Stein, Phys. Rev. Letters 2, 473 (1959). [π°, polarization]
D J.H. Boyden, Ph.D. thesis, California Institute of Technology 
(1961). Also, R.L. Walker, Proceedings of the 1960 Inter­
national Conference on High Energy Physics at Rochester,
P. 17. [π+, σ(θ)]
D R.E. Taylor and R.F. Mozley, Phys. Rev. 117, 835 (1960). 
[π+, polarized γ]
E J.H. Boyden, Ph.D. thesis, California Institute of Technology 
(1961). Revised data of Dixon. [π+, σ(θ)]
E J. Pine and M. Bazin, Physics Letters 5, 168 (1963). [π-/π+ ratio]
F C.R. Clinesmith, G.L. Hatch, and A.V. Tollestrup, Proceedings 
of the International Symposium on Electron and Photon Inter­
actions, Hamburg, (1965), p. 245. Also private communication. 
[π°, σ(θ)]
F F.P. Dixon, Ph.D. thesis, California Institute of Technology
(1960). Also, F.P. Dixon and R.L. Walker, Phys. Rev. Letters
1, 142 (1958) and Phys. Rev. Letters 1, 458 (1958). [π+, σ(θ)]
G W.J. Schwille, Ph.D. thesis, University of Bonn. See D. Freytag,
W.J. Schwille, and R.J. Wedemeyer, Z. Physik 186, 1 (1965). 
[π+, σ(θ)]
G C.B. Ward, Ph.D. thesis, University of California at Los
Angeles (1966). [π°, σ(θ)]
H K. Althoff, H. Fischer, and W. Paul, Zeit. f. Phys. 175,
19 (1963). [π+, σ(θ)]
H R.M. Talman, Ph.D. thesis, California Institute of Technology 
(1963). [π°, σ(θ)]
I K.H. Althoff, K. Kramp, H. Matthay, and H. Piel, preprint,
Bonn (1965). Also, Proceedings of the International
Symposium on Electron and Photon Interactions, Hamburg (1965),
p. 286. [π°, polarization]
I C. Freitag, D. Freytag, K. Lubelsmeyer, and W. Paul, Zeit. f.
Phys. 175, 1 (1963). [π+, σ(θ)]
J M. Beneventano, G. Bern ardini, G. Stoppini, and L. Tau, Nuovo 
Cimento 10, 1109 (1958). [π-/π+ ratio]
J M. Beneventano, R. Finzi, L. Mezzetti, L. Paoluzi, and S. Tazzari, 
Nuovo Cimento 28, 1464 (1963). [n+, σ(θ)]
K F.F. Liu and S. Vitale, Phys. Rev. 144, 1093 (1966). 
[π, polarized γ]
K Matthew Sands, J.G. Teasdale, and Robert L. Walker, 
Phys. Rev. 95, 592 (1954). [ π -/π+ ratio]
L Edward A. Knapp, Robert W. Kenney, and Victor Perez-Mendez,
Phys. Rev. 114, 605 (1959). [π+, σ(θ)]
L Gerry Neugebauer, Walter Wales, and R.L. Walker, Phys. Rev.
119, 1726 (1960). [π-/π+ ratio]
M R.A. Alvarez, Phys. Rev. 142 . 957 (1966). [π+, σ(θ)]
M G. Bellettini, C. Bemporad, P.J. Biggs, and P.L. Braccini,
Nuovo Cimento 44, 239 (1966); Nuovo Cimento 29, 1195 (1963). 
 [π°, σ(θ)]
N Darrell J. Drickey and Robert F. Mozley, Phys. Rev. 136. B543 
(1964); also Phys. Rev. Letters 8, 291 (1962). [π°, polarized γ]
N C. Schaerf, Nuovo Cimento 44, 504 (1966). [π+, σ(θ)]
0 P. Gorenstein, M. Grilli, P. Spillantini, M. Nigro,
E. Schiauuta, F. Soso, and V. Valente, Physics Letters
19, 157 (1965). [π+, polarized γ]
0 V.L. Highland and J.W. DeWire, Phys. Rev. 132, 1293
(1963). [π°, σ(θ)]
0 D. Lundquist, D.M. Ritson, J.V. Allaby, and R. Anderson,
Stanford Report HEPL 451 (1966). Also, Proceedings of the 
International Symposium on Electron and Photon Interactions,
Hamburg (1965). [π°, polarization]
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0 A.V. Tollestrup, J.C. Keck, and R.M. Worlock, Phys. Rev. 99,
220 (1955) (graphs). [π+, σ(θ)]
P M.I. Adamovich, E.G. Gorzhevskaya, V.G. Larionova, N.M. Panova,
S.P. Kharlamov, and F.R. Yagudina, Proceedings of 1962 Inter­
national Conference on High Energy Physics at CERN, p. 207 
(mostly graphs). Also, A.M. Baldin, Proceedings of the 1960 
International Conference on High Energy Physics at Rochester, 
pp. 26, 330. [π+, σ(θ)]
P H.E. Jackson, J.W. DeWire, and R.M. Littauer, Phys. Rev. 119,
1381 (1960). [π°, σ(θ)]
Q M. Beneventano, G. Bernardini, D. Carlson-Lee, G. Stoppini, 
and L. Tau, Nuovo Cimento 4, 323 (1956). Includes data from 
the following: G. Bernardini and E.L. Goldwasser, Phys. Rev.
94, 729 (1954) and Phys. Rev. 95, 857 (1954); also T.L. Jenkins,
D. Luckey, T.R. Palfrey, and R.R. Wilson, Phys. Rev. 95, 179 
(1954). [π+, σ(θ)]
Q J.O. Maloy, G.A. Salindin, A. Manfredini, V.Z. Peterson,
J.I. Friedman, and H. Kendall, Phys. Rev. 122, 1338 (1961). 
[π°, polarization]
R G.M. Lewis, D.W.G.S. Leith, D.L. Thomas, R. Little, and 
E.M. Lawson, Nuovo Cimento 27, 384 (1963); and G.M. Lewis,
R.E. Azuma, E. Gabathuller, D.W.G.S. Leith, and W.R. Hobb,
Phys. Rev. 125, 378 (1962). [π+, σ(θ)]
R R. Querzoli, G. Salvini, and A. Silverman, Nuovo Cimento 19,
53 (1961). [n°, polarization]
S S.D. Ecklund, Ph.D. thesis, California Institute of Technology 
(1966). Also, S.D. Ecklund and R.L. Walker, Proceedings of the 
International Symposium on Electron and Photon Interactions,
Hamburg (1965), p. 249. [π+, σ(θ)]
S P.C. Stein and K.C. Rogers, Phys. Rev. 110, 1209 (1958)
(graph). [π°, σ(θ)]
T L.J. Koester, Jr. and F.E. Mills, Phys. Rev. 105, 1900 (1957). 
[π°, σ(θ)]
T H.A. Thiessen, Ph.D. thesis, California Institute of Technology 
(1966). Also, preprint submitted for publication in Phys. Rev. 
[π+ , σ(θ)]
U Alan J. Lazarus, W.K.H. Panofsky, and F.R. Tangherlini, Phys.
Rev. 113, 1330 (1959). [π+ , σ(θ)]
U R.C. Smith and R.F. Mozley, Phys. Rev. 130, 2429 (1963). [π+ , polarized γ]
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V Yu. M. Aleksandrov, V.F. Grushin, V.A. Zapevalov, and
E.M. Leikin, JETP 22, 39 (1966). [π , σ(θ)]
V R.M. Worlock, Phys. Rev. 117, 537 (1960). Also, Ph.D. thesis, 
California Institute of Technology (1958). [π°, σ(θ)]
W Karl Berkelman and James A. Waggoner, Phys. Rev. 117, 1364
(1960). [n°, σ(θ)]
W D.W.G.S. Leith, R. Little, and E.M. Lawson, Physics Letters 8.
355 (1964). [π+, σ(θ)]
X J.I. Vette, Phys. Rev. 111, 622 (1958). Also, Ph.D. thesis,  
California Institute of Technology (1958). [π°, σ(θ)]
Y M.J. Bazin and J. Pine, Phys. Rev. 132 . 830 (1963). [π+, σ(θ)]
Y B.B. Govorkov, Proceedings of 1962 International Conference
on High Energy Physics at CERN, p. 213. [π°, σ(θ)]
Z G.M. Lewis and R.E. Azuma, Proc. Phys. Soc. London 73, 873
(1959). [π+, σ(θ)]
Z D.C. Oakley and R.L. Walker, Phys. Rev. 97, 1283 (1955). Also,
D.C. Oakley, Ph.D. thesis, California Institute of Technology 
(1955). [π°, σ(θ)]
1 J.C. Bizot, J. Perez y Jorba, and D. Treille, preprint. Also, 
Proceedings of the International Symposium on Electron and 
Photon Interactions, Hamburg (1965). [n+, σ(θ)]
1 B.B. Govorkov, S.P. Densov, A.I. Lebedev, E.V. Minarik, and
S.P. Kharlamov, JETP 20, 809 (1965) (graph). [π°, σ(θ)]
2 W.S. McDonald, V.Z. Peterson, and D.R. Corson, Phys. Rev. 107,
577 (1957). Also, W.S. McDonald, Ph.D. thesis, California 
Institute of Technology (1957). [π°, σ(θ)]
3 J.W. DeWire, H.E. Jackson, and Raphael Littauer, Phys. Rev.
110, 1208 (1958) (graphs); also Kiev Conference (1959), p. 18 
(graphs). [π°, σ(θ)]
4 L. Hand and C. Schaerf, Phys. Rev. Letters 6, 229 (1961)
(graphs). [π+, σ(θ)]
4 D.B. Miller and E.H. Bellamy, Proc. Phys. Soc. London 81,
343 (1963). [π , σ(θ)]
5 M. Heinberg, W.M. McClelland, F. Turkot, W.M. Woodward, R.R. Wilson 
and D.M. Zipoy, Phys. Rev. 110, 1211 (1958) (graphs). [π+, σ(θ)]
5 R.G. Vasil'kov, B.B. Govorkov, and V.I. Gol'danskii, JETP 10,
7 (1960). [ π °, σ(θ)]
-12-
6 G. Fischer, H. Fischer, H.J. Kampgen, G. Knop, P. Schulz, and
H. Wessels, University of Bonn preprint for 1966 International 
Conference on High Energy Physics at Berkeley. [π°, σ(θ)]
6 J.K. Walker and J.P. Burq, Phys. Rev. Letters 8, 37 (1962). 
[π+ , σ(θ)]
7 C. Bacci, C. Mencuccini, G. Penso, A. Reale, G. Salvini,
V. Silvestrini, M. Spinetti, and B. Stella, preprint, 1966 
International Conference on High Energy Physics at Berkeley.
Also, Proceedings of the International Symposium on Electron
and Photon Interactions, Hamburg (1965), p. 232. [n°, σ(θ)]
7 J.H. Malmberg and C.S. Robinson, Phys. Rev. 109, 158 (1958). 
[π+, σ(θ)]
8 R.J. Walker, T.R. Palfrey, Jr., R.O. Haxby, and B.M.K. Nefkins,
Phys. Rev. 132 , 2656 (1963). [π+ , σ(θ)]
9 R.L. Walker, J.G. Teasdale, V.Z. Peterson, and J.I. Vette, 




III. Tables of Data
In this section, tables of pion photoproduction data are presented in 
the following order:
1) In the first fifteen pages are presented differential cross sections 
for the reaction γ + p → π+ + n . (π+ cross sections.)
2) The next eight pages present data on π° cross sections, i.e., differen­
tial cross sections for the reaction γ + p → π° + p.
3) Next are given the data on π- production from neutrons in the reaction
γ + n → π- + p. The observed π-/π+ ratios from deuterium are given 
first. These ratios have been multiplied by the π+ cross sections (from 
Moravcsik fits to the π+ data as given later in the graphs) and the 
resulting π- cross sections are also listed in a table.
4) The next table gives experimental measurements of the asymmetry from 
linearly polarized incident photons. Most of the available data are for 
π+ production but there are a few points for π°'s. The asymmetry is 
defined on page 111.
5) The final table gives data on polarization of the recoil nucleon. All 
of these data are for π° production. The polarization is in the direction
k^ x q^. (See page 111.)
The following comments are made to explain our treatment of certain
data:
In a number of cases, data were not available in tabular form and 
had to be read from graphs. This fact is indicated in the bibliography.
In seven articles (Bizot 65, Hand 61, Heinberg 58, Adamovich 62, Lazarus 
59, Leith 64, and Lewis 59) only the laboratory angle was given. A con­
version to the center of momentum angle has been made for the present 
tables. In two articles (R.J. Walker 63 and Leith 64) the laboratory pion 
kinetic energy was given. A conversion to laboratory photon energy has 
been made.
Lazarus 59 and Malmberg 58 report only relative cross sections. 
Malmberg normalized his data to the CGLN theory and those values are used 
here. The data of Lazarus at 220 MeV were normalized to those of Adamovich 
62, and his data at 310, 350, and 390 MeV were normalized to the data of 
Schwille 64.
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Vasilkov 60 reported the total cross section and coefficients A, B, 
and C of a polynomial fit to the angular distributions. The coefficient A 
was taken as the 90° cross section.
In some cases, no Moravcsik fits for the π+ data were available and 
the π- cross sections were derived in the following manner: For five
points of Beneventano 58 at 170 and 180 MeV, appropriate π+ cross sections 
were interpolated from data of Bazin 63. For two points of Sands 54 at 
450 and 460 MeV, the π+ cross sections were taken from Walker 55.
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ID k la b
GeV
θ CM σ (θ )
μb/SR
Δ σ (θ ) R e fe re n c e ID k la b
GeV
θCM σ (θ )
μb/SR
Δ σ (θ) R e fe re n c e
P 0 . 1 5 3 6 1 . 1 3 . 2 0 0 . 5 4 ADAMOVICH 62  MOSCOW P 0 . 1 8 5 9 5 . 0 7 . 6 0 0 . 4 0 ADAMOVICH 62  MOSCOW
P 0 . 1 5 6 5 0 . 6 3 . 9 0 0 . 7 4 ADAMOVICH 62  MOSCOW 6 0 . 1 8 5 9 5 . 0 8 . 1 8 1 . 0 5 J .  K .  WALKER 62 ORSAY
P 0 . 1 5 6 6 9 . 7 3 . 7 0 0 . 4 0 ADAMOVICH 62  MOSCOW Z 0 . 1 8 5 1 0 8 . 2 7 . 3 0 1 . 1 0 LE WIS 59  GLASGOW
P 0 . 1 5 7 2 5 . 9 3 . 6 0 0 . 3 0 ADAMOVICH 62  MOSCOW P 0 . 1 8 5 1 1 3 . 0 8 . 7 0 0 . 5 0 ADAMOVICH 6 2  MOSCOW
P 0 . 1 5 8 4 7 . 2 4 . 3 0 0 . 7 7 ADAMOVICH 62  MOSCOW Q 0 . 1 8 5 1 2 3 . 0 7 . 4 0 0 . 6 0 BENEVENTANO 56  I L L I N O I S
P 0 . 1 5 9 4 5 . 5 4 . 0 0 0 . 7 6 ADAMOVICH 62  MOSCOW 6 0 . 1 8 5 1 2 5 . 0 8 . 1 7 0 . 9 5 J .  K .  WALKER 6 2  ORSAY
P 0 . 1 6 1 4 4 . 3 3 . 9 0 0 . 9 7 ADAMOVICH 62 MOSCOW P 0 . 1 8 5 1 3 0 . 0 9 . 3 0 0 . 5 0 ADAMOVICH 6 2  MOSCOW
Y 0 . 1 6 2 7 0 . 0 5 . 1 6 0 . 2 6 B A Z IN  6 3  STANFORD Q 0 . 1 8 5 1 4 8 . 0 8 . 5 0 1 . 3 0 BENEVENTANO 56  I L L I N O I S
R 0 . 1 6 2 8 2 . 0 5 . 4 2 0 . 3 8 LEWIS 6 2  + 6 3  GLASGOW P 0 . 1 8 5 1 5 0 . 0 9 . 5 0 0 . 6 0 ADAMOVICH 6 2  MOSCOW
Y 0 . 1 6 5 6 7 . 0 5 . 8 6 0 . 3 0 B A Z IN  6 3  STANFORD 6 0 . 1 8 5 1 5 5 . 0 1 0 . 4 5 1 . 1 2 J .  K .  WALKER 6 2  ORSAY
Y 0 . 1 6 5 9 0 . 0 5 . 8 1 0 . 3 2 B A Z IN  6 3  STANFORD Q 0 . 1 8 5 1 5 9 . 0 8 . 2 0 0 . 8 0 BENEVENTANO 5 6  I L L I N O I S
Q 0 . 1 6 5 9 3 . 0 4 . 8 0 0 . 4 0 BENEVENTANO 56  I L L I N O I S P 0 . 1 8 5 1 6 5 . 0 1 0 . 4 0 0 . 5 0 ADAMOVICH 6 2  MOSCOW
P 0 . 1 6 6 5 8 . 8 6 . 1 0 0 . 4 0 ADAMOVICH 62  MOSCOW R 0 . 1 8 7 5 1 . 0 7 . 4 9 0 . 4 7 LEWIS 62  + 6 3  GLASGOW
Y 0 . 1 6 7 9 0 . 0 6 . 2 5 0 . 3 2 B A Z IN  6 3  STANFORD R 0 . 1 8 7 8 3 . 5 8 . 1 0 0 . 5 7 LE WIS 62  + 6 3  GLASGOW
P 0 . 1 6 8 2 2 . 4 5 . 9 0 0 . 6 0 ADAMOVICH 62 MOSCOW R 0 . 1 8 7 1 2 8 . 1 8 . 3 6 0 . 6 1 LEWIS 62  + 6 3  GLASGOW
R 0 . 1 6 8 7 9 . 0 5 . 7 7 0 . 4 1 LE WIS 6 2  + 6 3  GLASGOW R 0 . 1 8 7 1 4 6 . 5 9 . 5 4 0 . 6 1 LE WIS 62  + 6 3  GLASGOW
Q 0 . 1 7 0 5 9 . 0 5 . 2 0 0 . 4 0 BENEVENTANO 5 6  I L L I N O I S 8 0 . 1 8 8 7 1 . 3 7 . 7 6 0 . 2 3 R .  J .  WALKER 6 3  PURDUE
Y 0 . 170 6 5 . 0 6 . 3 2 0 . 3 0 B A Z IN  6 3  STANFORD P 0 . 1 8 9 5 4 . 9 7 . 3 0 0 . 5 0 ADAMOVICH 62  MOSCOW
Z 0 . 1 7 0 7 9 . 1 4 . 8 0 1 . 1 0 LE WIS 5 9  GLASGOW P 0 . 1 9 0 2 0 . 0 6 . 8 0 0 . 5 0 ADAMOVICH 6 2  MOSCOW
Y 0 . 1 7 0 9 0 . 0 6 . 3 2 0 . 3 9 B A Z IN  6 3  STANFORD P 0 . 1 9 0 4 7 . 0 7 . 3 0 0 . 4 0 ADAMOVICH 6 2  MOSCOW
Q 0 . 1 7 0 9 3 . 0 5 . 4 0 0 . 4 0 BENEVENTANO 5 6  I L L I N O I S Q 0 . 1 9 0 5 9 . 0 7 . 2 0 0 . 5 0 BENEVENTANO 5 6  I L L I N O I S
Y 0 . 1 7 0 1 1 0 . 0 6 . 7 8 0 . 3 7 B A Z IN  6 3  STANFORD P 0 . 1 9 0 7 2 . 0 7 . 2 0 0 . 4 0 ADAMOVICH 6 2  MOSCOW
W 0 . 1 7 1 6 0 . 4 6 . 7 3 0 . 3 4 L E I T H  6 4  GLASGOW Q 0 . 1 9 0 9 3 . 0 9 . 1 0 0 . 5 0 BENEVENTANO 5 6  I L L I N O I S
P 0 . 1 7 2 5 7 . 0 6 . 0 0 0 . 4 0 ADAMOVICH 62  MOSCOW P 0 . 1 9 0 1 1 0 . 0 9 . 8 0 0 . 7 0 ADAMOVICH 6 2  MOSCOW
P 0 . 1 7 5 5 6 . 4 6 . 8 0 0 . 4 0 ADAMOVICH 6 2  MOSCOW Q 0 . 1 9 0 1 2 3 . 0 8 . 7 0 0 . 6 0 BENEVENTANO 56  I L L I N O I S
Q 0 . 1 7 5 5 9 . 0 6 . 1 0 0 . 7 0 BENEVENTANO 5 6  I L L I N O I S W 0 . 1 9 0 1 2 6 . 3 9 . 5 6 0 . 4 3 L E I T H  6 4  GLASGOW
R 0 . 1 7 5 7 6 . 0 6 . 7 4 0 . 4 7 LEWIS 6 2  + 6 3  GLASGOW P 0 . 1 90 1 4 5 . 0 9 . 2 0 0 . 6 0 ADAMOVICH 62  MOSCOW
Q 0 . 1 7 5 9 3 . 0 6 . 4 0 0 . 4 0 BENEVENTANO 5 6  I L L I N O I S Q 0 . 1 90 1 5 9 . 0 7 . 5 0 0 . 6 0 BENEVENTANO 56  I L L I N O I S
Z 0 . 1 7 5 1 1 0 . 1 5 . 8 0 0 . 9 0 LE WIS 5 9  GLASGOW P 0 . 1 90 1 6 5 . 0 1 0 . 6 0 0 . 5 0 ADAMOVICH 6 2  MOSCOW
Q 0 . 1 7 5 1 2 3 . 0 6 . 4 0 0 . 7 0 BENEVENTANO 5 6  I L L I N O I S W 0 . 1 9 1 8 1 . 2 7 . 6 3 0 . 4 3 L E I T H  6 4  GLASGOW
Z 0 . 1 7 5 1 3 2 . 9 6 . 0 0 1 . 0 0 LEWIS 5 9  GLASGOW P 0 . 1 9 2 2 1 . 0 6 . 7 0 0 . 7 0 ADAMOVICH 6 2  MOSCOW
P 0 . 1 7 6 2 1 . 6 6 . 9 0 0 . 6 0 ADAMOVICH 62  MOSCOW R 0 . 1 9 2 7 3 . 0 8 . 2 2 0 . 5 8 LE WIS 62  + 6 3  GLASGOW
W 0 . 1 7 6 8 3 . 2 7 . 3 0 0 . 3 1 L E I T H  6 4  GLASGOW P 0 . 1 9 4 5 4 . 6 7 . 8 0 0 . 5 0 ADAMOVICH 6 2  MOSCOW
P 0 . 1 7 7 1 5 . 0 6 . 7 0 0 . 4 0 ADAMOVICH 62  MOSCOW 8 0 . 1 9 4 8 8 . 8 8 . 8 1 0 . 2 6 R .  J .  WALKER 6 3  PURDUE
P 0 . 1 7 7 4 7 . 0 7 . 0 0 0 . 4 0 ADAMOVICH 6 2  MOSCOW Y 0 . 1 9 4 9 0 . 0 8 . 7 1 0 . 3 2 B A Z IN  6 3  STANFORD
P 0 . 1 7 7 7 2 . 0 7 . 3 0 0 . 4 0 ADAMOVICH 6 2  MOSCOW Y 0 . 1 9 4 1 2 0 . 0 9 . 6 4 0 . 4 8 B A Z IN  63  STANFORD
P 0 . 1 7 7 9 5 . 0 8 . 2 0 0 . 5 0 ADAMOVICH 6 2  MOSCOW Y 0 . 1 9 4 1 5 0 . 0 9 . 8 0 0 . 4 6 B A Z IN  63  STANFORD
P 0 . 1 7 7 1 5 0 . 0 9 . 1 0 0 . 8 0 ADAMOVICH 6 2  MOSCOW Q 0 . 1 9 5 4 0 . 0 7 . 9 0 1 . 7 0 BENEVENTANO 56  I L L I N O I S
8 0 . 1 7 9 2 9 .  5 7 . 7 3 0 . 2 3 R .  J .  WALKER 63  PURDUE Q 0 . 1 9 5 9 3 . 0 9 . 0 0 0 . 7 0 BENEVENTANO 56  I L L I N O I S
Y 0 . 1 8 0 3 5 . 0 6 . 7 8 0 . 3 4 B A Z IN  6 3  STANFORD Q 0 . 1 9 5 1 0 7 . 0 8 . 9 0 0 . 9 0 BENEVENTANO 56  I L L I N O I S
P 0 . 1 8 0 5 5 . 7 6 . 9 0 0 . 4 0 ADAMOVICH 6 2  MOSCOW Q 0 . 1 9 5 1 2 3 . 0 1 0 . 9 0 1 . 0 0 BENEVENTANO 56  I L L I N O I S
Q 0 . 1 8 0 5 9 . 0 6 . 5 0 0 . 5 0 BENEVENTANO 5 6  I L L I N O I S Q 0 . 1 9 5 1 4 8 . 0 9 . 9 0 1 . 4 0 BENEVENTANO 5 6  I L L I N O I S
Y 0 . 1 8 0 6 0 . 0 6 . 8 4 0 . 2 7 B A Z IN  6 3  STANFORD Q 0 . 1 9 5 1 5 9 . 0 9 . 0 0 1. 2 0 BENEVENTANO 56  I L L I N O I S
Y 0 . 1 8 0 9 0 . 0 7 . 4 1 0 . 4 1 B A Z IN  6 3  STANFORD P 0 . 1 9 6 2 1 . 0 8 . 3 0 0 . 8 0 ADAMOVICH 62  MOSCOW
Q 0 . 1 8 0 9 3 . 0 7 . 5 0 0 . 4 0 BENEVENTANO 56  I L L I N O I S W 0 . 1 9 7 1 4 6 . 7 9 . 1 1 0 . 5 3 L E I T H  6 4  GLASGOW
Y 0 . 1 8 0 1 0 5 . 0 7 . 8 5 0 . 2 4 B A Z IN  6 3  STANFORD P 0 . 1 9 8 5 4 . 5 6 . 8 0 0 . 4 0 ADAMOVICH 6 2  MOSCOW
Q 0 . 1 8 0 1 2 3 . 0 7 . 6 0 0 . 5 0 BENEVENTANO 5 6  I L L I N O I S P 0 . 2 0 0 2 0 . 0 7 . 9 0 0 . 4 0 ADAMOVICH 6 2  MOSCOW
Y 0 . 1 8 0 1 3 0 . 0 8 . 4 3 0 . 4 0 B A Z IN  6 3  STANFORD P 0 . 2 0 0 2 0 . 9 8 . 2 0 0 . 9 0 ADAMOVICH 6 2  MOSCOW
Z 0 . 1 8 0 1 3 1 . 9 6 . 8 0 1 . 0 0 LE WIS 5 9  GLASGOW P 0 . 2 0 0 3 5 . 0 8 . 8 0 0 . 6 0 ADAMOVICH 6 2  MOSCOW
Y 0 . 1 8 0 1 4 0 . 0 8 . 4 5 0 . 3 5 B A Z IN  6 3  STANFORD G 0 . 2 0 0 3 8 . 9 6 . 1 9 0 . 3 7 SCHWILLE 64  BONN
Y 0 . 1 8 0 1 5 0 . 0 7 . 8 3 0 . 3 6 B A Z IN  6 3  STANFORD 9 0 . 2 0 0 3 8 . 9 4 . 8 6 0 . 5 8 R .  L .  WALKER 55  CALTECH
Q 0 . 1 8 0 1 5 9 . 0 6 . 6 0 0 . 9 0 BENEVENTANO 5 6  I L L I N O I S Q 0 . 2 0 0 4 0 . 0 7 . 0 0 1 . 1 0 BENEVENTANO 56  I L L I N O I S
8 0 . 1 8 1 3 9 . 8 7 . 6 7 0 . 2 3 R .  J .  WALKER 6 3  PURDUE P 0 . 2 0 0 4 7 . 0 8 . 4 0 0 . 4 0 ADAMOVICH 6 2  MOSCOW
W 0 . 1 8 3 1 0 8 . 5 8 . 4 1 0 . 4 8 L E I T H  6 4  GLASGOW G 0 . 2 0 0 5 1 . 3 7 . 7 5 0 . 3 9 SCHWILLE 64  BONN
P 0 . 1 8 4 2 1 . 2 7 . 0 0 0 . 7 0 ADAMOVICH 6 2  MOSCOW Q 0 . 2 0 0 5 9 . 0 8 . 5 0 0 . 5 0 BENEVENTANO 56  I L L I N O I S
8 0 . 1 8 4 5 4 . 8 7 . 3 3 0 . 2 2 R .  J .  WALKER 6 3  PURDUE 9 0 . 2 0 0 6 6 . 7 6 . 9 1 0 . 4 7 R .  L .  WALKER 5 5  CALTECH
P 0 . 1 8 4 5 5 .  3 6 . 7 0 0 . 4 0 ADAMOVICH 62  MOSCOW P 0 . 2 0 0 7 2 . 0 1 0 . 0 0 0 . 6 0 ADAMOVICH 6 2  MOSCOW
Y 0 . 1 8 4 5 8 . 0 6 . 8 2 0 . 2 7 B A Z IN  6 3  STANFORD Q 0 . 2 0 0 7 5 . 0 9 . 5 0 1 . 3 0 BENEVENTANO 56  I L L I N O I S
P 0 . 1 8 5 1 5 . 0 7 . 0 0 0 . 4 0 ADAMOVICH 62  MOSCOW 9 0 . 2 0 0 8 9 . 3 7 . 7 6 0 . 6 3 R .  L .  WALKER 5 5  CALTECH
P 0 . 1 8 5 2 0 . 0 7 . 1 0 0 . 6 0 ADAMOVICH 6 2  MOSCOW Q 0 . 2 0 0 9 3 . 0 9 . 8 0 0 . 6 0 BENEVENTANO 5 6  I L L I N O I S
P 0 . 1 8 5 3 5 . 0 6 . 7 0 0 . 5 0 ADAMOVICH 6 2  MOSCOW P 0 . 2 0 0 9 5 . 0 1 0 . 9 0 0 . 7 0 ADAMOVICH 6 2  MOSCOW
Q 0 . 1 8 5 4 0 . 0 6 . 0 0 1 . 4 0 BENEVENTANO 56  I L L I N O I S Q 0 . 2 0 0 1 0 7 . 0 1 0 . 1 0 0 . 8 0 BENEVENTANO 56  I L L I N O I S
P 0 . 1 8 5 4 3 . 0 6 . 8 0 0 . 3 0 ADAMOVICH 6 2  MOSCOW P 0 . 2 0 0 1 1 0 . 0 1 1 . 3 0 0 . 7 0 ADAMOVICH 6 2  MOSCOW
6 0 . 1 8 5 4 5 . 0 6 . 5 3 0 . 8 3 J .  K .  WALKER 62  ORSAY 9 0 . 2 0 0 1 2 0 . 3 8 . 3 5 0 . 9 3 R .  L .  WALKER 55  CALTECH
P 0 . 1 8 5 5 3 . 0 6 . 7 0 0 . 4 0 ADAMOVICH 6 2  MOSCOW Q 0 . 2 0 0 1 2 3 . 0 1 0 . 5 0 0 . 6 0 BENEVENTANO 56  I L L I N O I S
W 0 . 1 8 5 5 8 . 3 7 . 4 6 0 . 6 6 L E I T H  6 4  GLASGOW P 0 . 2 0 0 1 3 0 . 0 1 0 . 4 0 0 . 6 0 ADAMOVICH 6 2  MOSCOW
Q 0 . 1 8 5 5 9 . 0 6 . 3 0 1 . 5 0 BENEVENTANO 56  I L L I N O I S Q 0 . 2 0 0 1 3 5 . 0 1 1 . 9 0 1 . 9 0 BENEVENTANO 5 6  I L L I N O I S
6 0 . 1 8 5 7 0 . 0 7 . 4 3 0 . 8 5 J .  K .  WALKER 6 2  ORSAY P 0 . 2 0 0 1 4 5 . 0 1 1 . 5 0 0 . 8 0 ADAMOVICH 62  MOSCOW
P 0 . 1 8 5 7 0 . 0 6 . 9 0 0 . 4 0 ADAMOVICH 6 2  MOSCOW Q 0 . 2 0 0 1 5 9 . 0 9 . 5 0 0 . 7 0 BENEVENTANO 56  I L L I N O I S
Q 0 . 1 8 5 9 3 . 0 6 . 9 0 0 . 8 0 BENEVENTANO 5 6  I L L I N O I S P 0 . 2 0 0 1 6 5 . 0 1 1 . 2 0 0 . 7 0 ADAMOVICH 6 2  MOSCOW
1 0 / 2 4 / 6 6 π+  DIFFERENTIAL CROSS SECTIONS PAGE 1
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Δσ (θ ) R eference ID k la b
GeV
θCM σ (θ )
μb/SR
Δ σ(θ) R eference
G 0 .2 0 1 6 3 .4 8 .5 6 0 .1 5 SCHW ILLE 64 ΒONN V 0 .2 2 9 9 0 .0 1 2 .1 0 0 .3 1 ALEXANDROV 65 MOSCOW
G 0 .2 0 1 7 5 .0 9 .3 9 0 . 14 SCHW ILLE 64 BONN V 0 .2 2 9 1 3 8 .0 1 4 .6 4 0 .4 4 ALEXANDROV 65 MOSCOW
G 0 .2 0 1 8 6 .2 9 .4 5 0 .2 5 SCHW ILLE 66 BONN G 0 .2 3 0 2 6 .0 6 . 80 0 .2 7 SCHWILLE 66 BONN
H 0 .2 0 2 3 8 .8 6 .6 4 0 .7 8 ALTHOFF 63 BONN G 0 .2 3 0 3 8 .7 6 . 19 0 .1 9 SCHW ILLE 64 BONN
H 0 .2 0 2 5 1 .3 9 .8 0 0 .6 6 ALTHOFF 63 BONN 9 0 .2 3 0 3 8 .8 6 .5 8 0 .4 1 R . L . WALKER 55 CALTECH
H 0 .2 0 2 5 1 .3 8 .3 9 0 .5 0 ALTHOFF 63 BONN 0 0 .2 3 0 4 8 .0 1 2 .2 0 1 .0 0 TOLLESTRUP 55 CALTECH
P 0 .2 0 2 5 4 . 3 7 .6 0 0 .5 0 ADAMOVICH 62 MOSCOW G 0 .2 3 0 5 1 .1 8 .4 2 0 .2 1 SCHW ILLE 64 BONN
W 0 .2 0 2 1 0 6 . 8 9 .3 8 0 .8 8 LE ITH  64 GLASGOW 9 0 .2 3 0 6 6 .5 1 0 .0 0 0 .7 2 R . L . WALKER 55 CALTECH
8 0 .2 0 2 1 0 6 .9 9 .8 1 0 .2 9 R . J . WALKER 63 PURDUE 0 0 .2 3 0 6 8 .0 1 2 . 10 0 .7 0 TOLLESTRUP 55 CALTECH
P 0 .2 0 3 2 0 .9 7 .2 0 0 .7 0 ADAMOVICH 62 MOSCOW V 0 .2 3 0 8 2 .0 1 1 .3 0 0 .3 3 ALEXANDROV 66 MOSCOW
H 0 .2 0 3 7 5 .0 8 .8 3 0 .6 6 ALTHOFF 63 BONN 0 0 .2 3 0 8 8 .0 1 4 .2 0 0 .7 0 TOLLESTRUP 55 CALTECH
P 0 .2 0 7 5 4 .2 7 .8 0 0 .5 0 ADAMOVICH 62 MOSCOW 9 0 .2 3 0 8 8 .9 1 2 .2 1 0 .7 6 R . L . WALKER 55 CALTECH
P 0 .2 0 9 2 0 .8 6 .6 0 1 .0 0 ADAMOVICH 62 MOSCOW 0 0 .2 3 0 1 0 9 .0 1 6 .0 0 0 .6 0 TOLLESTRUP 55 CALTECH
G 0 .2 1 0 3 8 .7 6 .9 8 0 .2 8 SCHW ILLE 64 BONN V 0 .2 3 0 1 1 6 .0 1 2 .7 5 0 .6 5 ALEXANDROV 66 MOSCOW
G 0 .2 1 0 5 1 .1 8 .1 6 0 .3 3 SCHW ILLE 64 BONN 9 0 .2 3 0 1 1 9 .7 1 2 .5 3 0 .8 9 R . L . WALKER 55 CALTECH
Q 0 .2 1 0 5 9 .0 1 0 .00 0 .7 0 BENEVENTANO 56 IL L IN O IS Q 0 .2 3 0 1 2 3 .0 1 5 .4 0 0 .9 0 BENEVENTANO 56 IL L IN O IS
Q 0 .2 1 0 9 3 .0 1 2 .2 0 0 . 70 BENEVENTANO 56 IL L IN O IS 0 0 .2 3 0 1 2 9 .0 1 3 .9 0 0 .5 0 TOLLESTRUP 55 CALTECH
Q 0 .2 1 0 1 0 7 .0 1 2 .5 0 1 .3 0 BENEVENTANO 56 IL L IN O IS G 0 .2 3 0 1 3 7 .8 1 3 .3 8 0 .4 4 SCHW ILLE 66 BONN
Q 0 .2 1 0 1 2 3 .0 1 0 .7 0 0 .7 0 BENEVENTANO 56 IL L IN O IS V 0 .2 3 0 1 4 6 .0 1 3 .6 6 0 .3 3 ALEXANDROV 66 MOSCOW
Q 0 .2 1 0 1 4 8 .0 1 3 .7 0 1 .6 0 BENEVENTANO 56 IL L IN O IS 0 0 .2 3 0 1 5 0 .0 1 0 .9 0 0 .4 0 TOLLESTRUP 55 CALTECH
Q 0 .2 1 0 1 5 9 .0 1 0 .7 0 0 .8 0 BENEVENTANO 56 IL L IN O IS 9 0 .2 3 0 1 5 0 .1 1 1 .3 6 2 .7 8 R . L . WALKER 55 CALTECH
8 0 .2 1 1 1 2 5 .3 1 1 .4 4 0 .3 4 R . J . WALKER 63 PURDUE Q 0 .2 3 0 1 5 9 .0 1 3 .0 0 1 .0 0 BENEVENTANO 56 IL L IN O IS
P 0 .2 1 2 5 4 .2 7 .5 0 0 .5 0 ADAMOVICH 62 MOSCOW 0 0 .2 3 0 1 6 5 .0 9 .6 0 0 .7 0 TOLLESTRUP 55 CALTECH
W 0 .2 1 3 1 2 5 .2 1 0 .4 0 1 .0 9 LE ITH  64 GLASGOW V 0 .2 3 2 0 . 7 .3 5 3 .2 5 ALEXANDROV 66 MOSCOW
P 0 .2 1 7 5 4 .1 8 .6 0 0 .5 0 ADAMOVICH 62 MOSCOW V 0 .2 3 2 3 8 .0 7 . 15 0 .3 4 ALEXANDROV 66 MOSCOW
I 0 .2 1 8 3 8 .6 5 .7 2 0 .7 4 FREITAG 63 BONN H 0 .2 3 2 5 1 .0 1 1 .0 5 0 .4 4 ALTHOFF 63 BONN
I 0 .2 1 8 5 1 .0 5 .9 0 0 .5 3 FREITAG 63 BONN G 0 .2 3 2 1 2 5 .0 1 3 .3 9 0 .4 3 SCHW ILLE 64 BONN
I 0 .2 1 8 6 8 .9 1 0 .8 4 0 .3 3 FREITAG 63 BONN H 0 .2 3 3 7 4 .6 1 4 .6 9 0 .6 0 ALTHOFF 63 BONN
I 0 .2 1 9 8 5 . 7 1 1 .6 6 0 .5 8 FREITAG 63 BONN Q 0 .2 3 5 4 0 .0 9 . 70 1 .1 0 BENEVENTANO 56 IL L IN O IS
U 0 .2 2 0 6 .5 5 .7 7 0 .5 3 LAZARUS 59 STANFORD Q 0 .2 3 5 5 9 .0 1 1 .6 0 1 .0 0 BENEVENTANO 56 IL L IN O IS
U 0 .2 2 0 1 3 .0 6 .0 7 0 .5 3 LAZARUS 59 STANFORD Q 0 .2 3 5 7 5 .0 1 3 .3 0 1 .2 0 BENEVENTANO 56 IL L IN O IS
u 0 .2 2 0 1 9 .5 5 .3 1 0 .5 3 LAZARUS 59 STANFORD W 0 .2 3 5 8 0 .2 1 1 .2 9 0 .6 4 LE ITH  66 GLASGOW
P 0 .2 2 0 2 0 .8 5 .5 0 1 .0 0 ADAMOVICH 62 MOSCOW Q 0 .2 3 5 1 0 7 .0 1 5 . 70 0 .9 0 BENEVENTANO 56 IL L IN O IS
U 0 .2 2 0 2 6 .0 6 .2 3 0 .5 3 LAZARUS 59 STANFORD Q 0 .2 3 5 1 3 5 .0 1 4 .8 0 1 .4 0 BENEVENTANO 56 IL L IN O IS
G 0 .2 2 0 3 8 .7 6 .4 0 0 . 19 SCHW ILLE 64 BONN Q 0 .2 3 5 1 4 8 .0 1 5 .7 0 1 .1 0 BENEVENTANO 56 IL L IN O IS
G 0 .2 2 0 5 1 .1 7 .8 6 0 .2 4 SCHW ILLE 64 BONN Q 0 .2 3 5 1 5 9 .0 1 5 .8 0 1 .7 0 BENEVENTANO 56 IL L IN O IS
Q 0 .2 2 0 5 9 .0 9 .7 0 0 .9 0 BENEVENTANO 56 IL L IN O IS Q 0 .2 3 5 1 6 5 .0 1 3 .4 0 0 .9 0 BENEVENTANO 56 IL L IN O IS
Q 0 .2 2 0 9 3 .0 1 3 .4 0 0 .7 0 BENEVENTANO 56 IL L IN O IS Q 0 .2 3 5 1 8 0 .0 1 1 .3 0 1 .2 0 BENEVENTANO 56 IL L IN O IS
Q 0 .2 2 0 1 0 7 .0 1 2 .7 0 1 .0 0 BENEVENTANO 56 IL L IN O IS V 0 .2 3 8 1 8 0 .0 1 4 .3 5 0 .6 9 ALEXANDROV 66 MOSCOW
Q 0 .2 2 0 1 2 3 .0 1 2 .1 0 0 .6 0 BENEVENTANO 56 IL L IN O IS G 0 .2 4 0 2 6 .0 6 .2 7 0 .2 2 SCHW ILLE 64 BONN
G 0 .2 2 0 1 2 5 .0 1 1 .6 4 0 .3 1 SCHW ILLE 64 BONN I 0 .2 4 0 3 8 .7 7 . 12 0 .5 0 FREITAG 63 BONN
W 0 .2 2 0 1 4 6 .1 1 1 .3 8 1 .3 2 LE ITH  64 GLASGOW G 0 .2 4 0 3 8 .7 6 .6 0 0 .1 7 SCHW ILLE 66 BONN
Q 0 .2 2 0 1 4 8 .0 1 4 .2 0 1 .4 0 BENEVENTANO 56 IL L IN O IS G 0 .2 4 0 5 1 .1 8 .5 1 0 .1 7 SCHW ILLE 64 BONN
Q 0 .2 2 0 1 5 9 .0 1 2 .1 0 0 .8 0 BENEVENTANO 56 IL L IN O IS I 0 .2 4 0 5 1 .1 9 .7 2 0 .4 9 FREITAG 63 BONN
Q 0 .2 2 0 1 6 5 .0 1 2 .0 0 1 .2 0 BENEVENTANO 56 IL L IN O IS I 0 .2 4 0 6 8 .9 1 2 . 13 0 .3 6 FREITAG  63 BONN
G 0 .2 2 1 6 3 .1 9 .7 5 0 .2 6 SCHW ILLE 64 BONN G 0 .2 4 0 7 4 .7 1 3 .6 1 0 .3 5 SCHW ILLE 64 BONN
G 0 .2 2 1 7 4 .6 1 0 .7 6 0 .3 2 SCHW ILLE 64 BONN G 0 .2 4 0 8 5 .7 1 4 .5 4 0 .3 3 SCHWILLE 66 BONN
G 0 .2 2 1 8 5 . 7 1 0 .9 6 0 .2 5 SCHW ILLE 64 BONN I 0 .2 4 0 8 5 .7 1 3 .3 2 0 .5 3 FREITAG 63 BONN
G 0 .2 2 1 9 6 . 3 1 1 .7 4 0 .3 9 SCHW ILLE 64 BONN I 0 .2 4 0 1 0 6 .3 1 4 . 72 0 .4 4 FREITAG 63 BONN
G 0 .2 2 1 1 0 6 . 3 1 3 .5 1 0 . 30 SCHW ILLE 64 BONN I 0 .2 4 0 1 2 4 .9 1 5 .4 5 0 .7 7 FREITAG 63 BONN
H 0 .2 2 2 3 8 .6 7 .0 5 0 .5 6 ALTHOFF 63 BONN G 0 .2 4 0 1 2 5 .0 1 4 . 17 0 .4 7 SCHW ILLE 66 BONN
H 0 .2 2 2 5 1 .0 9 .6 5 0 .4 8 ALTHOFF 63 BONN G 0 .2 4 0 1 3 7 .8 1 5 .6 8 0 .5 0 SCHW ILLE 66 BONN
H 0 .2 2 2 5 1 .0 1 0 .4 3 0 .6 8 ALTHOFF 63 BONN G 0 .2 4 0 1 6 9 .9 1 3 .3 6 0 .6 1 SCHWILLE 66 BONN
P 0 .2 2 2 5 6 .1 8 .8 0 0 .4 0 ADAMOVICH 62 MOSCOW G 0 .2 4 0 1 5 7 .7 1 3 .3 6 0 .3 9 SCHW ILLE 64 BONN
W 0 .2 2 2 5 7 .1 7 .2 5 0 .7 7 LE IT H  64 GLASGOW G 0 .2 4 0 1 6 5 .2 1 2 .7 3 0 .3 3 SCHW ILLE 66 BONN
H 0 .2 2 3 7 4 .6 1 2 .9 5 0 .7 6 ALTHOFF 63 BONN G 0 .2 4 1 6 3 .1 1 2 .0 7 0 .3 4 SCHW ILLE 66 BONN
H 0 .2 2 4 1 0 6 .0 1 3 .7 0 0 .7 7 ALTHOFF 63 BONN G 0 .2 4 1 9 6 .3 1 5 .3 4 0 .4 3 SCHW ILLE 66 BONN
I 0 .2 2 4 1 0 6 . 3 1 2 .8 6 0 .3 9 FREITAG 63 BONN G 0 .2 4 1 1 0 6 .3 1 5 .7 0 0 .3 5 SCHW ILLE 64 BONN
8 0 .2 2 4 1 4 6 .1 1 2 .3 6 0 .3 7 R . J . WALKER 63 PURDUE H 0 .2 4 2 3 8 .7 8 .0 8 0 .6 1 ALTHOFF 63 BONN
7 0 .2 2 5 1 0 .0 5 .9 8 0 .1 2 MALMBERG 58 IL L IN O IS H 0 .2 4 2 5 1 .1 1 1 .6 5 0 .5 4 ALTHOFF 63  BONN
7 0 .2 2 5 1 5 .0 5 .7 1 0 .1 7 MALMBERG 58 IL L IN O IS H 0 .2 4 2 5 1 .1 1 1 .2 3 0 .3 9 ALTHOFF 63 BONN
7 0 .2 2 5 2 0 .0 5 .7 1 0 .1 8 MALMBERG 58 IL L IN O IS H 0 .2 4 2 7 4 .6 1 6 .0 3 0 .6 6 ALTHOFF 63 BONN
7 0 .2 2 5 3 0 .0 6 .0 3 0 .1 4 MALMBERG 58 IL L IN O IS H 0 .2 4 3 1 0 6 .0 1 6 . 16 0 .7 1 ALTHOFF 63 BONN
7 0 .2 2 5 4 5 .0 7 .0 8 0 .1 7 MALMBERG 58 IL L IN O IS H 0 .2 4 4 1 3 3 .0 1 6 .4 5 1 .0 7 ALTHOFF 63 BONN
7 0 .2 2 5 6 0 .0 8 .4 4 0 .2 3 MALMBERG 58 IL L IN O IS I 0 .2 4 6 1 3 7 .8 1 5 .9 6 0 .6 4 FREITAG  63 BONN
7 0 .2 2 5 9 0 .0 1 1 .1 0 0 .3 0 MALMBERG 58 IL L IN O IS H 0 .2 4 6 1 5 7 .0 1 8 . 13 1 .6 5 ALTHOFF 63 BONN
Y 0 .2 2 5 1 5 0 .0 1 2 .3 5 0 .4 4 BAZIN  63 STANFORD H 0 .2 4 6 1 6 5 .0 1 6 .0 2 1 .2 8 ALTHOFF 63 BONN
M 0 .2 2 7 6 3 .0 1 0 .4 0 0 .1 6 ALVEREZ 66 STANFORD G 0 .2 4 9 1 2 5 .0 1 5 . 79 0 .5 1 SCHW ILLE 64 BONN
M 0 .2 2 7 1 0 3 .0 1 3 .9 0 0 .2 1 ALVEREZ 66 STANFORD G 0 .2 5 0 2 6 .1 6 .1 8 0 .2 2 SCHW ILLE 66 BONN
M 0 .2 2 8 8 0 .0 1 1 .9 0 0 .1 8 ALVEREZ 66 STANFORD G 0 .2 5 0 3 8 .8 6 . 51 0 .1 6 SCHW ILLE 66 BONN
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0 .2 5 0
0 .2 5 0
0 .2 5 1
0 .2 5 1
0 .2 5 1
0 .2 5 1
0 .2 5 1
0 .2 5 2
0 .2 5 2
0 .2 5 2
0 .2 5 2
0 .2 5 2
0 .2 5 2
0 .2 5 3
0 .2 5 4
0 .2 5 6
0 .2 5 9
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0  
0 .2 6 0  
0 .2 6 0  
0 .2 6 0  
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 1
0 .2 6 2
0 .2 6 2
0 .2 6 2
0 .2 6 2
0 .2 6 2
0 .2 6 3
0 .2 6 4
0 .2 6 4
0 .2 6 5
0 .2 6 5
0 .2 6 5
0 .2 6 5
0 .2 6 5
0 .2 6 5
0 .2 6 5
0 .2 6 5
0 .2 6 5
5 1 .2









7 4 .7  
1 0 1 .0
1 4 9 .9
1 1 3 .0
1 3 5 .0
1 0 6 .5
1 3 7 .9  
0 .




















1 1 0 .0
1 1 5 .0
1 1 9 .8  
1 2 5 .1
1 3 0 .0
1 4 0 .0
1 5 0 .0
1 5 0 .0
1 5 0 .0  
1 5 7 .7
1 6 0 .0
1 6 5 .0
1 6 5 .2






1 0 6 .5  
1 0 6 .0
1 3 3 .0
1 6 5 .2
4 0 .0  
5 9 .0
7 5 .0
1 0 7 .0
1 3 5 .0
1 4 8 .0
1 5 9 .0
1 6 5 .0
1 8 0 .0
9 . 8 5
1 3 .9 7
1 2 .2 0
1 3 .9 0  
1 6 .0 0
1 5 .6 0
1 6 .4 0  
9 .2 0  
9 .1 0
1 1 .9 6
1 6 .3 4
1 7 .1 0  
1 4 .5 0
1 7 .8 0
1 6 .1 0
1 5 .4 9
1 8 .9 2  
6 .6 2  








1 5 .0 0  
1 0 .1 4
1 0 .6 0
1 2 .8 0
1 4 .0 0
1 5 .3 5  
1 6 .6 1
1 7 .7 9  
1 8 .1 0
1 6 .1 3
1 7 .5 9  
1 9 .1 8  
1 8 .1 0
1 7 .8 8
1 6 .4 3
1 7 .8 8
1 7 .2 0
1 7 .6 0
1 6 .6 0
1 6 .0 0
1 4 .4 0  
1 5 .2 2  
1 6 .4 7  
1 2 .1 0
1 6 .0 9
1 6 .4 0
1 4 .8 8  
9 .5 2
1 1 .9 7
1 2 .9 2  
1 8 .8 4  
2 1 .3 2  
1 9 .5 4
1 9 .8 0
1 5 .8 0  
8 .0 0
1 1 .6 0
1 8 .2 0
1 9 .4 0
1 9 .9 0
1 8 .4 0  
1 7 .0 0
1 6 .9 0
1 4 .8 0
0 .2 0  
0 .3 9  
0 .1 8  















1 .1 3  
0 .7 6
0 .8 7  
0 .1 9  
0 .5 1  







0 .7 0  
0 .3 9  
0 .4 7  
0. 46 
0 .6 0
0 .8 3  
0 .4 7  
0 .4 0  
0 .7 0  
0 .3 7
0 .7 9  
0 .4 5  
0 .6 0  












0 .4 5  
0 .5 3  
0 .5 8  
0 .7 6
1 .1 3
0 .  95 
1 .0 0  
1 .1 0  







SCHW ILLE 64 BONN 
SCHW ILLE 6 4 BONN 
ALVEREZ 66 STANFORD 
ALVEREZ 66 STANFORD 
ALVEREZ 66 STANFORD
ALVEREZ 66 STANFORD 
SCHW ILLE 64 BONN 
ALVEREZ 66 STANFORD 
ALVEREZ 66 STANFORD 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
ALVEREZ 66 STANFORD 
FREITAG 63 BONN 
ALVEREZ 66 STANFORD 
ALVEREZ 66 STANFORD
LE IT H  64 GLASGOW 
SCHW ILLE 64 BONN 
KNAPP 59 BERKELEY 
KNAPP 59 BERKELEY 
KNAPP 59 BERKELEY
KNAPP 59 BERKELEY 
SCHW ILLE 64 BONN 
KNAPP 59 BERKELEY 
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH
KNAPP 59 BERKELEY 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
KNAPP 59 BERKELEY 
R . L . WALKER 55 CALTECH
TOLLESTRUP 55 CALTECH 
KNAPP 59 BERKELEY 
SCHW ILLE 64 BONN 
SCHW ILLE 64  BONN 
TOLLESTRUP 55 CALTECH
R . L . WALKER 55 CALTECH 
KNAPP 59 BERKELEY 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
KNAPP 59 BERKELEY
R . L . WALKER 55 CALTECH 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
KNAPP 59 BERKELEY 
R . L . WALKER 55 CALTECH
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
KNAPP 59 BERKELEY 
TOLLESTRUP 55 CALTECH
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
SCHW ILLE 64 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
SCHW ILLE 64 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
FREITAG 63 BONN 
BENEVENTANO 56 IL L IN O IS  
BENEVENTANO 56 IL L IN O IS  
BENEVENTANO 56 IL L IN O IS  
BENEVENTANO 56 IL L IN O IS
BENEVENTANO 56 IL L IN O IS  
BENEVENTANO 56 IL L IN O IS  
BENEVENTANO 56 IL L IN O IS  
BENEVENTANO 56 IL L IN O IS  





































































0 .2 6 6
0 .2 6 6
0 .2 6 6
0 .2 6 6
0 .2 6 6
0 .2 6 6
0 .2 6 7
0 .2 6 7
0 .2 6 8
0 .2 6 8
0 .2 6 8
0 .2 6 9
0 .2 7 0
0 .2 7 0
0 .2 7 0
0 .2 7 0
0 .2 7 0
0 .2 7 0
0 .2 7 1
0 .2 7 1
0 .2 7 2
0 .2 7 2
0 .2 7 2
0 .2 7 2
0 .2 7 6
0 .2 7 7
0 .2 7 7
0 .2 7 7
0 .2 7 7
0 .2 7 9
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 1
0 .2 8 1
0 .2 8 1
0 .2 8 2
0 .2 8 2
0 .2 8 2
0 .2 8 2
0 .2 8 3
0 .2 8 4
0 .2 8 5
0 .2 8 5
0 .2 8 6
0 .2 8 9
0 .2 8 9
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0




1 5 7 .0
1 5 7 .0
1 6 5 .0
1 2 5 .2
1 3 8 .0
4 2 .0
8 6 .1
1 0 6 .6
1 5 0 .0  
2 6 .2  
2 6 .2
3 9 .1
1 2 5 .2
1 5 0 .1






1 0 7 .0











1 2 5 .4
1 3 8 .0
1 5 0 .1
1 5 7 .8
1 6 5 .3
8 6 .4
9 6 .9




7 5 .3  
1 0 6 .0
1 3 3 .0
1 5 7 .0
1 5 7 .0
1 6 5 .0
1 3 8 .3
1 5 0 .2  
0 .
0 .















1 1 .2 4
1 4 .5 8  
1 8 .3 9
1 8 .9 6
1 7 .2 3
1 9 .5 6
1 8 .6 8
8 .9 0
1 7 .1 2
1 9 .3 8  
1 6 .0 0
6. 56 
6 .1 2  
7 .7 4
2 0 .0 9  
1 6 .6 0  
1 6 .3 5
1 1 .2 5
2 0 .3 9
1 4 .1 1  
1 4 .7 0
2 0 .7 3  
2 1 .2 0  
1 8 . 10
1 6 .2 0
1 8 .6 0
1 8 .9 0
2 0 .5 0
2 1 .5 8
7 . 19 
8 .6 1
1 2 .8 5  
1 5 .7 7
2 1 .1 2
2 1 .2 2
1 8 .9 0  
1 8 .3 1  
1 6 .2 1  
1 6 .0 6
2 0 .9 9
2 3 .8 5
2 3 .7 4
1 0 .5 1
1 6 .2 6
1 5 .5 2
2 2 .5 3  
2 2 .4 1
2 2 .5 4
1 8 .3 9
1 9 .0 5  
2 1 .6 5
2 2 .0 5
1 8 .8 5  
8 .6 0
6 .9 0  
7 .1 6  
7 .6 2  
7 .8 2  
6 .9 6
1 4 .9 0  
1 0 .0 8  
1 0 . 50
9 .2 3
1 7 .0 0
1 1 .9 0
1 2 .9 6
1 8 .5 3
1 5 .3 7



















































1 .0 5  
1 .1 5  
0 .6 8  

















FREITAG 63 BONN 
FREITAG 6 3 BONN 
FREITAG 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
FREITAG 63 BONN 
FREITAG 63 BONN 
ALVEREZ 66  STANFORD 
FREITAG 63 BONN
FREITAG 63 BONN 
FREITAG 63 BONN 
SCHW ILLE 64 BONN 
FREITAG 63 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALVEREZ 66 STANFORD 
LE ITH  64 GLASGOW
ALVEREZ 66 STANFORD 
ALVEREZ 66 STANFORD 
ALVEREZ 66 STANFORD 
ALVEREZ 66 STANFORD 
SCHWILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHWILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
ALVEREZ 66 STANFORD 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
B IZO T 65 ORSAY
KNAPP 59 BERKELEY 
KNAPP 59 BERKELEY 
KNAPP 59 BERKELEY 
SCHW ILLE 64 BONN 
KNAPP 59 BERKELEY
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
KNAPP 59 BERKELEY 
TOLLESTRUP 55 CALTECH
KNAPP 59 BERKELEY 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH
-2 0 -
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ID k la b
GeV
θCM σ (θ )
μb/SR










































































0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 0
0 .2 9 1
0 .2 9 1
0 .2 9 1
0 .2 9 2
0 .2 9 2
0 .2 9 2
0 .2 9 2
0 .2 9 2
0 .2 9 3
0 .2 9 3
0 .2 9 4
0 .2 9 5
0 .2 9 5
0 .2 9 6
0 .2 9 9
0 .2 9 9
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 1
0 .3 0 1
0 .3 0 1
0 .3 0 2
0 .3 0 2
0 .3 0 2
0 .3 0 2
0 .3 0 3
0 .3 0 3
0 .3 0 4
0 .3 0 5
0 .3 0 5
0 .3 0 6
0 .3 0 9
0 .3 1 0
0 .3 1 0





1 0 7 .1  
1 1 0 .0
1 1 5 .0  
1 2 0 .2
1 2 5 .5
1 3 0 .0
1 4 0 .0
1 5 0 .0
1 5 0 .3
1 6 0 .0
1 6 5 .0
1 6 5 .4







1 5 0 .2
1 6 5 .3
6 9 .9
8 6 .7
8 6 .6  
1 0 7 .1
1 2 5 .6  
1 3 8 . 3
8 1 .0
1 3 8 .4  
6 .7
1 0 .0
1 3 .3  
1 6 .7  











1 2 5 .7
1 4 6 .4
1 5 0 .3
1 5 8 .0
1 6 5 .4  
1 0 7 .3
1 1 6 .0






1 0 7 .0
1 3 4 .0
1 5 7 .0
1 5 7 .0
1 6 5 .0
1 3 8 .5
2 6 .7  
3 9 . 7
1 5 .9 0
2 1 .5 7
2 0 .3 0  
1 7 .7 0
1 9 .8 6
2 3 .8 9
2 0 .9 0
1 9 .5 0
1 9 .4 0
2 1 .4 0
1 8 .5 0  
1 6 .7 2
1 5 .9 0
1 8 .5 0
1 3 .7 6
1 4 .9 0  
1 6 .1 3
1 8 .4 9
7 .4 6  
9 .2 1
2 3 .8 1
1 4 .2 0  
1 6 .0 0
2 1 .4 2
1 8 .3 0
1 7 .7 6  
1 6 .8 0  
2 3 .2 8  
1 8 .1 7
2 1 .2 5
2 1 .6 2
1 9 .9 9  
2 2 .0 0






1 0 .0 6
8 .7 5
8 .7 6  
1 0 .9 4
1 3 .4 0
1 3 .8 7
1 8 .8 0
1 8 .5 2
2 1 .3 5
2 5 .4 2  
2 2 .1 6
1 8 .3 8
1 7 .9 9
1 6 .8 8
1 5 .3 2  
2 3 .8 4
2 3 .5 0
2 2 .2 0
1 3 .4 1  
1 6 .9 3
1 8 .4 3
2 2 .2 0
2 2 .2 4
2 2 .9 2
2 2 .0 7
1 8 .8 0
1 9 .7 9
1 8 .5 5
2 0 .3 2
9 .4 7  






0 .6 7  
0 .8 0  
0 . 54


























































1 .0 6  
0 .6 9  
0 .2 8  
0 .2 4
KNAPP 59 BERKELEY 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
KNAPP 59 BERKELEY
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
KNAPP 59 BERKELEY 
R . L . WALKER 55 CALTECH 
SCHW ILLE 64 BONN
TOLLESTRUP 55 CALTECH 
KNAPP 59 BERKELEY 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
KNAPP 59 BERKELEY
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
FREITAG 63 BONN 
FREITAG 63 BONN
SCHW ILLE 64 BONN 
FREITAG 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
FREITAG 63 BONN
FREITAG 63 BONN 
FREITAG 63 BONN 
SCHWILLE 64 BONN 
FREITAG 63 BONN 
FREITAG 63 BONN
FREITAG 63 BONN 
FREITAG 63 BONN 
ALVEREZ 66 STANFORD 
SCHW ILLE 64 BONN 
LAZARUS 59 STANFORD
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD
LAZARUS 59 STANFORD 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
ALVEREZ 66 STANFORD 
SCHW ILLE 64 BONN
ALVEREZ 66 STANFORD 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
LE IT H  64 GLASGOW 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
ALVEREZ 66 STANFORD 
ALVEREZ 66 STANFORD 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
SCHW ILLE 64 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
SCHW ILLE 64  BONN 
SCHW ILLE 64 BONN 



































































0 .3 1 0  
0 .3 1 0  
0 .3 1 0  
0 .3 1 0  
0 .3 1 0
0 .3 1 0
0 .3 1 0
0 .3 1 0
0 .3 1 0
0 .3 1 0
0 .3 1 1
0 .3 1 1
0 .3 1 1
0 .3 1 1
0 .3 1 2
0 .3 1 2
0 .3 1 4
0 .3 1 5
0 .3 1 6
0 .3 1 7
0 .3 1 8
0 .3 1 8
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 1  
0 .3 2 2  
0 .3 2 2  
0 .3 2 2  
0 .3 2 2
0 .3 2 3
0 .3 2 4
0 .3 2 5
0 .3 2 5
0 .3 2 6
0 .3 2 9
0 .3 3 0
0 .3 3 0
0 .3 3 0
0 .3 3 0
0 .3 3 0
0 .3 3 0
0 .3 3 0
0 .3 3 0







1 2 5 .9
1 5 0 .4
1 5 8 .0
1 6 5 .5
2 6 .6  
3 9 .6
1 0 7 .5




1 0 7 .6
8 7 .2
1 2 5 .9
1 3 8 .7














9 0 .0  
9 0 .5
9 7 .8
1 1 0 .0
1 2 0 .9
1 2 6 .1
1 3 0 .0
1 3 8 .7
1 5 0 .0
1 5 0 .6
1 5 0 .6
1 5 8 .1
1 6 5 .0
1 6 5 .5
1 8 0 .0
1 0 7 .7
3 9 .8
5 2 .4
5 2 .4  
7 6 .2
1 0 7 .0
1 3 4 .0
1 5 8 .0
1 5 8 .0
1 6 5 .0









1 0 8 .0
1 5 .3 0
1 5 .0 9
1 9 .5 9  
2 1 .9 4
2 2 .3 3
2 2 .8 8
2 1 .0 4  
1 6 .4 0
1 5 .6 5  
1 4 .2 5
1 2 .4 8  
1 0 .6 1  
2 3 . 11
1 7 .0 5
1 7 .5 2
1 5 .1 9
1 7 .8 1  
2 0 .4 3
1 7 . 75
1 8 .4 6
1 6 .5 4
1 4 .8 5
1 3 .1 0  
9 .2 5
1 0 .4 2
1 5 .0 0
1 1 .7 7
1 1 .7 9  
1 6 .7 0
1 4 .5 9
1 8 .3 0
1 6 .5 0
1 7 .5 0  
2 0 .6 7
2 1 .7 7
2 0 .6 0
1 7 .0 1
2 2 .7 2
1 9 .0 0
1 6 .4 6
1 8 .8 6
1 7 .0 0  
1 8 .8 9
1 4 .3 0
1 4 .7 2
1 5 .8 8
1 4 .4 3
1 2 .5 0  
1 3 .1 5
1 6 .4 2
2 2 .0 5
1 4 .3 3
1 8 . 19
1 7 .8 1
2 1 .8 1
2 0 .3 0  
1 9 .2 7
1 4 .7 5
1 7 .5 2
1 5 .7 8
1 1 .7 6
1 1 .8 0  
1 0 .9 1
1 3 .6 5
1 4 .5 5
1 6 .8 0 
1 8 .8 7  
2 0 . 56
1 9 .3 1






























































1 .1 0  
0 .3 8  







BIZO T 65 ORSAY 
SCHWILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHWILLE 64 BONN
FREITAG 63 BONN 
FREITAG 63 BONN 
SCHW ILLE 64 BONN 
FREITAG 63 BONN 
ALTHOFF 63 BONN
FREITAG 63 BONN 
FREITAG 63 BONN 
FREITAG 63 BONN 
FREITAG 63 BONN 
FREITAG 63 BONN
FREITAG 63 BONN 
FREITAG 63 BONN 
B IZO T 65 ORSAY 
R . L . WALKER 55 CALTECH 
SCHW ILLE 64  BONN
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
SCHWILLE 64 BONN
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
SCHWILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
SCHWILLE 64 BONN 
R . L . WALKER 55 CALTECH
SCHW ILLE 64 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
SCHW ILLE 64 BONN 
B IZO T 65 ORSAY 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
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0 .3 3 0
0 .3 3 0
0 .3 3 0
0 .3 3 2
0 .3 3 2
0 .3 3 4
0 .3 3 5
0 .3 3 5
0 .3 3 6
0 .3 3 9
0 .3 3 9
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 1
0 .3 4 1
0 .3 4 1
0 .3 4 2
0 .3 4 2
0 .3 4 2
0 .3 4 2
0 .3 4 2
0 .3 4 2
0 .3 4 3
0 .3 4 4
0 .3 4 4
0 .3 4 4
0 .3 4 5
0 .3 4 5
0 .3 4 5
0 .3 4 6
0 .3 4 6
0 .3 4 6
0 .3 4 8
0 .3 4 9
0 .3 4 9
0 .3 4 9
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
0 .3 5 0
1 2 6 .3  
1 3 8 .9
1 5 0 .7
5 2 .6
7 6 .4
1 3 4 .0
1 5 8 .0
1 5 8 .0
2 7 .0  
1 2 6 . 5
1 3 9 .0
2 7 .0
4 0 .2





1 5 0 .8  
1 5 8 . 3
1 6 5 .6
8 7 .8
9 8 .3  







1 0 8 .0
7 1 .0
1 3 4 .0
1 5 0 .8
1 5 8 .0
1 5 8 .0
1 6 5 .6
8 7 .9  
1 3 9 .1
1 6 5 .0
1 0 8 .4
8 0 .0
1 2 6 .6  
1 3 9 .2
0 .
6 .8
1 0 .2  
1 3 . 7
1 7 .0  
1 7 .1
2 0 .4




4 0 . 3
4 0 .4
4 6 .8









1 0 0 .0  
1 1 1 .0
1 2 1 .4
1 7 .6 4  
1 6 .1 0  
1 3 .7 5
1 6 .5 0
1 9 .8 1
1 7 .3 5
1 2 .8 1
1 5 .5 1  
1 2 .1 0  
1 5 .4 5
1 4 .7 1
1 1 .5 7
1 3 .9 3  
1 5 .2 0  
1 4 .2 5
1 6 .4 7  
1 4 .5 0
1 6 .5 8
1 1 .5 9
1 0 .8 4
1 0 .3 3
1 8 .1 9  
1 9 .2 3  
1 8 .2 7  
1 3 .9 9
1 3 .9 4
1 6 .3 4
1 4 .8 5  
1 5 .6 7
1 8 .9 5
1 7 .8 2
1 4 .7 2  
1 4 .8 9  
1 1 .5 8
1 1 .4 8
1 0 .7 8
8 .4 0
1 5 .3 8
1 1 .9 5
1 2 .4 1
1 3 .3 8  
1 8 .1 0
1 2 .2 0  
1 2 .7 7  
1 5 .0 0
1 4 .8 1
1 4 .8 1  
1 4 .0 2
1 3 .6 3  
1 0 .6 2
1 3 .6 3
1 1 .8 2  
1 2 .4 3
1 2 .4 1  
1 3 .4 0
1 2 .3 7  
1 2 .3 2
1 4 .7 0
1 4 .7 0  
1 3 .0 7
1 5 .6 5  
1 4 .9 7
1 4 .8 0  
1 5 .9 4
1 5 .8 0
1 4 .0 6
1 5 .3 7  
1 6 .3 0
1 3 .7 0
















0 .4 4  
0 .5 0  
0 .4 5  
0 .3 0  
0 .3 9
0 .3 3  
0 .3 3  
0 .6 2  
0 .5 1  
0 .5 3
0 .7 0  
0 .5 1  
0 .7 4  










































SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
FREITAG 63 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
B IZO T 65 ORSAY 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
HEINBERG 58 CORNELL 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64  BONN 
SCHW ILLE 64 BONN 
ALTHOFF 63 BONN
FREITAG 63 BONN 
ALTHOFF 63 BONN 
FREITAG 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
FREITAG 63 BONN 
ALTHOFF 63 BONN 
FREITAG 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
FREITAG 63 BONN 
FREITAG 63 BONN 
FREITAG 63 BONN 
ALTHOFF 63 BONN
FREITAG 63 BUNN 
ALVEREZ 66 STANFORD 
FREITAG 63 BONN 
SCHW ILLE 64 BONN 
BIZO T 65 ORSAY
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
R . L . WALKER 55 CALTECH
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
BIZO T 65 ORSAY 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH
R . L . WALKER 55 CALTECH 
SCHW ILLE 64  BONN 
ALVEREZ 66 STANFORD 
TOLLESTRUP 55 CALTECH 






































































0 .3 5 0  
0 .3 5 0  
0 .3 5 0  
0 .3 5 0  
0 .3 5 0
0 .3 5 0  
0 .3 5 0  
0 .3 5 0  
0 .3 5 0  
0 .3 5 1
0 .3 5 1
0 .3 5 1
0 .3 5 2
0 .3 5 3
0 .3 5 3
0 .3 5 4
0 .3 5 5
0 .3 5 5
0 .3 5 6
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 1
0 .3 6 1
0 .3 6 2
0 .3 6 2
0 .3 6 2  
0 .3 6 2  
0 .3 6 2  
0 .3 6 3  
0 .3 6 4
0 .3 6 5  
0 .3 6 5  
0 .3 6 6  
0 .3 7 0  
0 .3 7 0
0 .3 7 0
0 .3 7 0
0 .3 7 0
0 .3 7 0
0 .3 7 0
0 .3 7 0
0 .3 7 0
0 .3 7 0
0 .3 7 0
0 .3 7 0
0 .3 7 1  
0 .3 7 1  
0 .3 7 2  
0 .3 7 2  
0 .3 7 3
0 .3 7 3  
0 .3 7 3  
0 .3 7 4  
0 .3 7 5  
0 .3 7 5
0 .3 7 6
0 .3 7 9
0 .3 7 9
0 .3 7 9
0 .3 8 0
1 2 6 .7
1 3 0 .0
1 3 1 .0
1 5 0 .0
1 5 0 .9
1 5 1 .0
1 6 5 .0
1 6 5 .7
1 8 0 .0
4 9 .0
8 8 .1  
1 0 8 .5
5 3 .0  
1 0 8 .0
1 3 4 .0
1 3 5 .0
1 5 8 .0
1 5 8 .0







1 0 8 .7
1 2 6 .9
1 3 4 .4
1 5 1 .0
1 5 8 .5
1 6 5 .8







1 0 8 .0
1 3 5 .0
1 5 8 .0
1 5 8 .0









1 2 7 .1
1 3 9 .5
1 5 1 .2
1 6 5 .8
9 9 .1
1 0 9 .0




1 0 8 .0  
1 3 5 .0
7 1 .8
8 8 .7
1 5 1 .2  
1 3 9 .7
1 5 1 .3
1 6 5 .9  
0 .
1 3 .4 1
1 4 .0 0
1 2 .3 0  
1 0 .5 0
9 .5 8
9 .7 6
9 .0 0  
9 . 16
1 1 .1 2
1 6 .9 0
1 6 .1 3  
1 5 .4 0
1 5 .6 3  
1 5 .8 4
1 3 .8 0
1 1 .7 6
9 .0 0  
1 0 . 58
8 .7 1
1 1 .6 6
1 1 .4 2
1 1 .7 2
1 3 .7 0  
1 5 .1 2
1 5 .7 2
1 3 .1 4  
1 0 .5 4
1 0 .8 9  
8 .2 2  
8 .4 0
7 .6 6
1 4 .9 0  
1 4 .7 4
1 4 .7 1  
1 5 .6 9
1 5 .8 0
1 4 .8 3  
1 5 .9 4  
1 2 .5 8  
1 1 .3 9
6 .9 6
1 0 .0 1
7 .9 7  
1 6 .2 0
1 1 .6 4
1 1 .3 5
12 .3 0
1 1 .0 1
1 3 .2 4
1 3 .8 4
1 3 . 10
9 .5 8  
8 .9 3  
7 .4 6  
6 .4 9
1 2 .6 0  
1 2 .1 0  
1 3 . 70 
1 5 .0 6
1 3 .1 0
1 4 . 38 
1 1 .2 2
9 .5 6
1 3 .0 9
1 1 .0 9
6. 46 
8 .1 0  
6 .0 6  
6 .5 1
1 8 .3 0
0 .50 
0 .7 0  
0 .8 0  



































































SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
HEINBERG 58 CORNELL 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
ALVEREZ 66 STANFORD
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
ALTHOFF 63  BONN 
ALTHOFF 63 BONN 
ALVEREZ 66  STANFORD
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
HEINBERG 58 CORNELL 
SCHW ILLE 64 BONN 
SCHWILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
FREITAG 63 BONN 
SCHW ILLE 64 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
SCHW ILLE 64 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63  BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
B IZO T 65 ORSAY 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
HEINBERG 58 CORNELL 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
FREITAG 63 BONN 
ALTHOFF 63 BONN 
B IZO T 65 ORSAY
FREITAG  63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
FREITAG 63 BONN 
FREITAG  63 BONN
FREITAG 63 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
FREITAG 63 BONN 
B IZO T 65 ORSAY
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0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 3 0
0 .3 80
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 1
0 .3 8 1
0 .3 8 2
0 .3 8 2
0 .3 8 2
0 .3 8 2
0 .3 8 3
0 .3 8 4
0 .3 8 5
0 .3 8 5
0 .3 8 6
0 .3 8 8
0 .3 8 9
0 .3 8 9
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 0
0 .3 9 1
0 .3 9 7
0 .3 9 9
0 .3 9 9
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
















1 0 9 .2  
1 1 1 .0  
1 2 2 .1
1 2 7 .3
1 3 1 .0
1 3 1 .6
1 3 9 .7
1 5 1 .0
1 5 1 .3
1 5 8 .7
1 6 5 .0
1 6 5 .9
1 8 0 .0
1 0 9 .2
1 2 7 .3
4 0 .8  
5 3 . 7 
5 3 . 7
7 7 .8
1 0 9 .0
1 3 5 .0
1 5 8 .0
1 5 8 .0
1 6 5 .0
2 7 .6
1 3 9 .9














9 9 .6  
1 2 7 .5
1 5 1 .4
1 0 9 .5
4 7 .7
1 4 0 .0








1 0 9 .7
1 1 .7 8
1 1 .0 7
1 0 .0 0
1 0 .0 4  
1 1 .9 2
1 1 .7 0  
1 1 .2 5
1 2 .5 6
1 2 .3 1
1 1 .7 0
1 2 .1 8
1 1 .8 3
1 1 .7 0  
1 0 .1 2  
1 1 .7 4





1 0 .0 0
7 .3 9
7 .4 0  







1 4 .3 2  
1 3 .3 1
1 4 .5 6
1 3 .0 4
1 0 .1 5
8 .1 5
6 .6 9  
7 .0 1  
6 .7 6
1 3 .1 3
7 .1 9
4 .9 4  
1 3 .8 6  
1 2 .4 0
1 3 .1 3
1 4 .0 9
1 2 .6 6
1 1 .4 3
1 1 .1 7
1 1 .1 7
9 .7 4
9 .9 8  
1 1 .5 3  
1 1 .2 7  
1 0 .9 5
9 .9 9  
8 .1 3
5 .6 9
9 .3 5  
1 2 .0 0
6 .3 7
5 .4 2
1 0 .5 6
8 .8 9  
9 .5 7
1 0 .1 6  
1 1 .0 0
9 .9 6
9 .9 4  
8 .2 2
0 .7 2  
0 .3 3  
0 .9 0  












































1 .2 3  







0 .3 4  
0 .3 7  
0 .2 2  












R . L . WALKER 55 CALTECH 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH
HEINBERG 58 CORNELL 
FREITAG 63 BONN 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
SCHWILLE 64 BONN
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
FREITAG 63 BONN 
FREITAG 63 BONN
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
FREITAG 63 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
LAZARUS 59 STANFORD 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
BIZO T 65 ORSAY
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
HEINBERG 58 CORNELL 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 




































































0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 1
0 .4 0 2
0 .4 0 2
0 .4 0 2
0 .4 0 2
0 .4 0 3
0 .4 0 4
0 .4 0 4
0 .4 0 4
0 .4 0 5
0 .4 0 5
0 .4 0 5
0 .4 0 5
0 .4 0 5
0 .4 0 6
0 .4 0 8
0 .4 0 9
0 .4 0 9
0 .4 0 9
0 .4 0 9
0 .4 0 9
0 .4 0 9
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 0
0 .4 1 1
0 .4 1 1
0 .4 1 4
0 .4 1 4
0 .4 1 9
0 .4 1 9
0 .4 2 0
0 .4 2 0
0 .4 2 0
0 .4 2 0
0 .4 2 0
0 .4 2 0
0 .4 2 0
0 .4 2 0
0 .4 2 0
0 .4 2 0
0 .4 2 0
0 .4 2 0
0 .4 2 2
0 .4 2 6
1 2 7 .7
1 5 8 .9  






1 0 9 .0
4 1 .2
5 4 .3
1 3 5 .0
4 2 .7
7 2 .6  
1 5 1 .5
1 5 8 .0
1 5 8 .0
1 6 6 .0
8 9 .6
4 8 .0
1 4 0 .2
1 4 0 .2
1 5 1 .7  
1 6 6 .0  
















1 1 0 .0
1 1 3 .0
1 2 2 .8
1 2 7 .9
1 3 2 .0
1 5 1 .7
1 5 2 .0
1 5 9 .0
1 6 6 .0  
1 8 0 .0
1 0 0 .2
1 0 9 .9
2 7 .9  
1 2 8 .0
1 4 0 .4
1 5 9 .1
2 8 .0
4 1 .6




1 0 0 .4  
1 1 0 .2  
1 2 8 .2
1 3 2 .3
1 5 1 .8  
1 6 6 .1  
1 6 6 .1
2 8 .1
5 .9 6  
4 .5 6
4 .2 5  
9 . 16
1 2 .0 8
1 2 .1 9  
1 2 .3 3  
1 0 .9 7
7 .8 4
1 2 .5 0
1 1 .2 4
6 .1 3
1 1 .9 0  












1 8 .1 0
1 2 .5 1  
1 0 .5 4
8 .5 0
8 .4 8
1 1 .0 2  
9 .8 0  
1 0 .1 1  
9 .2 2  
1 0 .1 3
9 . 30 
9 . 15
9 . 26
7 . 58 
8 .2 0

















8 .4 5  





6 . 34 
5 . 13
5 . 50 
4 . 17
3 .4 6
3 .6 9  







































































SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
ALTHOFF 63 BONN
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
FREITAG 63 BONN
FREITAG 63 BONN 
ALTHOFF 63 BONN 
HEINBERG 58 CORNELL 
FREITAG 63 BONN 
FREITAG 63 BONN
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
ALTHOFF 63 BONN 
FREITAG 63 BONN 
B IZO T 65 ORSAY
SCHW ILLE 64 BONN 
FREITAG 63 BONN 
SCHW ILLE 64 BONN 
FREITAG 63 BONN 
SCHW ILLE 64 BONN
BIZO T 65 ORSAY 
R.  L . WALKER 55 CALTECH 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64  BONN 
SCHW ILLE 64 BONN 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
SCHW ILLE 64 BONN 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH
SCHW ILLE 64 BONN 
FREITAG  63 BONN 
FREITAG 63 BONN 
FREITAG 63 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHWILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64  BONN 
SCHW ILLE 64 BONN 
SCHWILLE 64 BONN
HEINBERG 58 CORNELL 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
FREITAG 63 BONN 
FREITAG 63 BONN
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ID k la b
GeV
θCM σ (θ )
μb/SR




































































0 .4 2 6
0 .4 2 6
0 .4 2 9
0 .4 3 0
0 .4 3 0
0 .4 3 0
0 .4 3 0
0 .4 3 0
0 .4 3 0
0 .4 3 0
0 .4 3 0
0 .4 3 0
0 .4 3 0
0 .4 3 0
0 .4 3 1
0 .4 3 1
0 .4 3 1
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 0
0 .4 4 4
0 .4 5 0
0 .4 5 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 7 0
0 .4 8 0
0 .4 8 0
0 .4 9 0
0 .4 9 0  
0 .4 9 0  
0 .4 9 0  
0 .4 9 0  
0 .4 9 0
0 .4 9 0
0 .5 0 0
0 .5 0 0
0 .5 0 0
0 .5 0 5
0 .5 1 0
0 .5 1 0
0 .5 1 0
0 .5 1 0
0 .5 1 0
1 2 8 .2
1 5 1 .8  





7 9 .2  
9 0 . 3
1 2 8 .4
1 4 0 . 5
1 5 1 .9
1 5 9 .2
1 6 6 .2
6 7 .4
1 0 0 . 7 










1 1 3 .0
1 2 3 .5
1 3 2 .0
1 5 2 .0
1 5 2 .1  
1 6 6 . 0 
1 8 0 .0
4 8 .7
4 3 .5





5 3 .0  
7 0 . 7
7 3 .0  
9 4 . 5
9 5 .0
1 1 4 .0  
1 2 4 .1
1 3 3 .0
1 5 2 .5
1 5 3 .0
1 6 6 .0  
1 8 0 .0
4 9 .4  
1 3 3 . 5
4 8 .3
6 6 .4  
8 5 .3  
9 6 .1
1 0 6 .2  
1 3 7 .7
1 6 3 .5  
0 .
4 4 .4
9 0 .0  
1 8 0 .0





















5 .6 8  
1 9 .4 0
1 1 .9 0
7 .9 0
1 0 .1 0
7 .8 0
8 .3 1








3 .0 0  
2 .8 4
1 0 .7 0
1 0 .0 0
5 .4 4
1 9 .0 0
1 0 .3 0
7 .3 0
9 .0 8
6 .7 0  
6 .8 7









2 .4 8  
1 0 .5 0
5 .4 0  




4 .6 0  
3 .5 6
2 .7 4




9 .6 1  
9 .9 3
8 .7 1  
8 .5 8  
6 .6 7
0 .2 8  
0 . 38 
0 .1 5  







0 .4 9  
0 . 17 
0 .1 8  




1 .3 0  


















1 .3 0  
0 .5 7  







0 . 30 
0 .6 1  
0 .2 0  













1 .3 0  
0 .5 0  
0 .3 6  
0 .2 0
0 .2 9  
0 .4 4  
0 . 39 
0 .3 6  
0 .2 8
FREITAG 6 3 BONN 
FREITAG 6 3 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
HEINBERG 58 CORNELL 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN
FREITAG 63 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
SCHW ILLE 64  BONN 
SCHW ILLE 64 BONN
SCHW ILLE 64 BONN 
SCHW ILLE 64 BONN 
BIZO T 65 ORSAY 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
TOLLESTRUP 55 CALTECH
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
TOLLESTRUP 55 CALTECH
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
BIZO T 65 ORSAY 
HEINBERG 58 CORNELL
DIXON 60 CALTECH 
BIZO T 65 ORSAY 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
TOLLESTRUP 55 CALTECH
TOLLESTRUP 55 CALTECH 
R . L . WALKER 55 CALTECH 
BIZO T 65 ORSAY 
HEINBERG 58 CORNELL 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66  CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
B IZO T 65 ORSAY 
HEINBERG 58 CORNELL 
DIXON 60 CALTECH 
HAND 61 STANFORD
THIESSEN 66 CALTECH 
THIESSEN 66  CALTECH 
THIESSEN 66 CALTECH 








































































0 .5 1 0
0 .5 1 0
0 .5 1 0
0 .5 1 0
0 .5 1 0
0 .5 1 0  
0 .5 1 5  
0 .5 2 5  
0 .5 2 5  
0 .5 3 0
0 .5 3 0
0 .5 3 0
0 .5 3 0
0 .5 3 0
0 .5 3 0
0 .5 3 0
0 .5 3 0
0 .5 3 0
0 .5 3 0
0 .5 3 0
0 .5 3 0
0 .5 3 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 3
0 .5 6 0
0 .5 6 0
0 .5 7 0
0 .5 7 0
0 .5 7 0
0 .5 7 0
0 .5 7 0
0 .5 7 0
0 .5 7 0
0 .5 7 0
0 .5 7 0
0 .5 7 0
0 .5 7 0
0 .5 7 0
0 .5 7 5
0 .5 8 0
0 .5 8 3
0 .5 8 9
0 .5 8 9
0 .5 8 9
0 .5 8 9
0 .5 8 9
0 .5 8 9
0 .5 8 9
0 .5 8 9
0 .5 8 9  
0 .5 8 9  
0 .5 8 9  
0 .5 8 9  
0 .5 8 9
9 6 .6
1 0 6 .7
1 2 6 .7
1 3 8 .0
1 4 9 .3
1 6 3 .6  
5 0 .1
0 .







9 7 .2  
1 0 7 .2
1 1 6 .6
1 2 7 .1
1 3 8 .4
1 4 8 .9











1 0 7 .7
1 1 7 .1
1 2 7 .5
1 3 8 .7
1 4 9 .1
1 4 9 .8
1 6 3 .9
5 0 .9
8 0 .2  







1 0 8 .2
1 1 7 .5
1 2 7 .9
1 3 9 .0  
1 4 9 .4
1 6 4 .0  
0 .
4 5 .9
5 1 .5  
6 .0  
8 .0
1 0 .1
1 2 .1  
1 4 .1  
1 6 .0  









3 . 76 
3 .4 8  
2 .5 0
3 .0 9
1 0 .4 0  
1 9 .5 0
4 . 50
1 0 .4 0
9 .2 7  
9 . 70 





4 .2 1  
3 .7  2 
3 .2 9
3 .4 4  
2 .8 8
2 9 . 18 
2 0 . 10
9 .9 1






5 .2 8  
4 . 30 
3 .7 4  
3 .1 4
2 .8 5
2 .7 7  
2 .1 0  
2 .6 7
1 0 .6 0
7 .9 0
2 .2 0




6 .2 2  
5 .3 2  
4 .2 4  
3 .4 0
3 .4 7
2 .9 3  
2 .8 3  
3 .0 4
2 1 .80
1 1 .0 0
1 1 .0 0
1 7 .8 8  
1 6 .3 7  
1 5 .6 2
1 4 .8 8
1 3 .3 7  
1 3 .2 1  
1 1 .9 3
1 1 .3 8
1 1 .1 2
1 0 .0 7
1 0 .6 0
1 0 .3 0  








1 .4 0  






























































THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66  CALTECH 
HAND 61 STANFORD
THIESSEN 66 CALTECH 
B IZO T 65 ORSAY 
B IZO T 65 ORSAY 
HEINBERG 58 CORNELL 
HEINBERG 58 CORNELL
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
BENEVENTANO 63 FRASCATI 
B IZO T 65 ORSAY 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
DIXON 60 CALTECH
D IXON 60 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
HAND 61 STANFORD 
THIESSEN 66 CALTECH 
B IZO T 65 ORSAY
HEINBERG 58 CORNELL 
HAND 61 STANFORD 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
B IZ OT 65 ORSAY
HEINBERG 58 CORNELL 
BIZO T 65 ORSAY 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH
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ID kla b
GeV
θCM σ (θ )
μb/SR
Δσ(θ ) R eference ID k la b
GeV
θCM σ (θ )
μb/SR





































































0 .5 8 9
0 .5 89
0 .5 8 9
0 .5 8 9
0 .5 89
0 .5 8 9
0 .5 8 9
0 .5 8 9
0 .5 8 9
0 .5 8 9
0 .5 8 9
0 .5 8 9
0 .5 9 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 3
0 .6 0 5
0 .6 1 0
0 .6 1 0
0 .6 1 3
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
5 8 .4
5 9 . 8 
6 8 .7
7 8 .6  
8 7 .8
9 8 .6
1 0 8 .7  
1 1 8 .0
1 2 8 .3
1 3 9 .4
1 4 9 .6
















1 0 5 .0
1 2 0 .0
1 3 5 .0
1 3 5 . 7
1 5 0 .0
1 6 2 .0  
1 8 0 .0
6 .1
8 .1  
1 0 .2  
1 2 .2
1 4 .2  
1 6 .1
2 0 .1  
2 5 .1  
3 0 .1
3 5 .1  
4 0 .1
5 0 .1  
5 0 .5
5 8 .7
6 0 .1  
6 9 .1
7 8 .9
8 8 .2  
9 9 .0
1 0 9 .0
1 1 8 .3
1 2 8 . 5
1 3 9 .6
1 4 9 .8  
1 6 4 .2
1 8 0 .0
1 5 0 .6  
1 8 0 .0
5 2 .1  






2 0 . 2
9 . 36 
1 0 .0 1  
8 .2 3  
7 .3 7
6 .6 9
5 .2 2  
4 .2 9  
4 .1 6
3 .4 2  
2 .6 0
2 .9 4
2 . 8 9 
2 1 .6 0
2 5 .0 0  
2 6 .8 0
2 3 .6 0
1 9 .2 0
1 8 .0 0
1 6 .3 0
1 2 .1 5
1 0 .8 4  
1 1 .3 2  




6 .9 4  
4 .4 5  
3 .7 5  
2 .8 5
4 .0 0  
2 .8 3
2 .5 0
2 .2 3  
1 6 .6 9
1 8 .2 2
1 5 .7 1
1 4 .3 6  
1 3 .5 9
1 2 .5 8
1 1 .4 2  
1 1 .1 1  
1 1 .0 9  
1 1 .7 4
1 0 .5 8
9 .4 9
1 0 .3 7  
1 0 .4 7









3 .0 1  
2 .8 0  
2 .2 0
1 .9 0
2 .2 4  
1 1 .5 0
1 8 .8 4  
1 7 .4 6
1 5 .3 8
1 4 .3 1  
1 3 .1 3  
1 3 .4 9  
1 1 .3 4
0 .4 4  
0 . 42 
0 .4 0  
0 . 32 
0 .2 0
0 .2 5  
0 . 18 
0 .2 4  
0 .2 1  
0 .1 9
0 . 16 
0 .1 7  
1 .5 0  












0 .2 8  
0 .3 3  
0 .2 4  
























0 .2 5  
0 . 19 
0 .2 4
0 .2 2  
0 .2 0  
0 .1 5  
0 .1 8  
0 .1 0
0 .1 0  
0 .1 1
0 .7 0  







THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
BIZOT 65 ORSAY 
BENEVENTANO 63 FRASCATI 
BENEVENTANO 63 FRASCATI
BENEVENTANO 63 FRASCATI 
BENEVENTANO 63 FRASCATI 
BENEVENTANO 63 FRASCATI 
BENEVENTANO 63 FRASCATI 
DIXON 60 CALTECH
DIXON 60 CALTECH 
DIXON 60 CALTECH 
DIXON 60 CALTECH 
DIXON 60 CALTECH 
DIXON 60 CALTECH
DIXON 60 CALTECH 
DIXON 60 CALTECH 
DIXON 60 CALTECH 
DIXON 60 CALTECH 
DIXON 60 CALTECH
HEINBERG 58 CORNELL 
DIXON 60 CALTECH 
DIXON 60 CALTECH 
SCHAERF 66 STANFORD 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
HAND 61 STANFORD
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
B IZO T 65 ORSAY 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 








































































0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 1 8
0 .6 2 0
0 .6 2 0
0 .6 2 5
0 .6 3 0
0 .6 3 0
0 .6 3 0
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 3 5
0 .6 4 0
0 .6 4 0
0 .6 4 5
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7













1 0 9 .3  
1 1 8 .6  
1 2 8 .8
1 3 9 .8
1 5 0 .0
1 6 4 .3
8 1 .7
1 8 0 .0
1 5 0 .7
4 6 .8  
1 8 0 .0  




















1 0 9 .7
1 1 8 .9
1 2 9 .2
1 4 0 .1
1 5 0 .2  
1 6 4 .5  
1 8 0 .0
1 8 0 .0
5 2 .7  




1 4 .1  











7 9 .7  
8 0 .0
1 1 .0 8
1 0 .4 3
1 0 .8 5  
1 0 .9 7  
1 1 .2 0
1 0 .4 5
9 .4 4
1 0 .2 7  
8 .9 0
8 . 14
6 . 70 
5 .5 2  
4 .6 6  
4 . 14 
3 .4 1
2 .9 6
2 .8 7  
2 .9 8
7 . 70 
2 .0 7
1 .8 5  
1 0 .9 0
2 .0 0
2 .2 9
1 7 .3 4
1 6 .2 7
1 5 .7 0  
1 4 .5 0
1 3 .8 2
1 2 .4 9
1 0 .8 3
1 1 .5 0  
1 0 .9 6
1 0 .8 3  
1 0 .7 6
1 0 .6 1  
1 0 .6 7  
1 0 .1 3  
1 0 .5 3
1 0 .5 1
7 .7 5  
7 .3 5  
5 .7 1  
4 .8 2  
4 .0 9
3 .4 8  
3 .1 8
2 .7 6
2 .8 7  
2 .0 0
1 .8 5  
1 2 .3 0  
1 8 .8 7
1 6 .1 6
1 5 .8 5
1 4 .8 2
1 4 .4 0
1 3 .5 1
1 1 .9 5  
1 0 . 76
1 1 .1 7
1 1 .1 9
1 1 .7 3
1 0 .4 4  
9 .9 4
1 0 .9 6
9 .9 7
9 .7 1  










































0 .2 7  
0 .2 4  
0 .2 3  







0 .1 1  
0 .70 
0 .5 7  

















ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
HEINBERG 58 CORNELL 
SCHAERF 66 STANFORD
HAND 61 STANFORD 
HEINBERG 58 CORNELL 
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66  CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
HAND 61 STANFORD
SCHAERF 66 STANFORD 
B IZO T 65 ORSAY 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH
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0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 4 7
0 .6 5 0
0 .6 5 0
0 .6 5 0
0 .6 5 0
0 .6 5 0
0 .6 5 0
0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 3
0 .6 6 4
0 .6 6 5
0 .6 7 0
0 .6 7 0
0 .6 7 5
0 .6 7 5
0 .6 8 0
0 .6 8 0
0 .6 3 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
8 9 .2  
1 0 0 .0  
1 1 0 .0
1 1 9 .2
1 2 9 .4
1 4 0 . 3 
1 5 0 . 3




1 5 1 .0
1 8 0 .0  
1 8 0 .0
1 5 1 .2
1 8 0 .0  
1 8 0 .0  
6 .1  
8 .1
1 0 .2
1 2 .2  
1 4 . 2 
1 6 .1  
2 0 .1  
2 5 .1
3 0 .1  
4 0 .1  
5 0 .1
5 1 .6  
5 9 .9
6 0 .1





1 0 0 .4
1 1 0 .4
1 1 9 .5  
1 2 9 .7
1 4 0 . 5
1 5 0 .5
1 6 4 .6  
5 3 .1
1 5 1 .2
1 8 0 .0
1 8 0 .0
0 .












5 2 .0  
6 0 . 3
6 0 .4




9 0 .0  
1 0 0 .8
1 1 0 .7
7 .1 2  
5 . 8 7 
5 .3 5  
4 .3 2  
3 .7 4
3 .0 3  
2 .9 9  
2 .7 3
2 1 .1 7  
7 .1 0
8 .0 0




1 .9 0  
1 .9 2
1 8 .1 8  
1 7 .8 6  
1 5 .5 5
1 4 .5 1
1 3 .7 2
1 2 .9 6
1 1 .6 9  
1 1 .0 3
1 0 .9 2
1 1 .4 9
1 1 .6 0
1 0 .8 8
1 1 .0 2
1 1 .3 3











2 .7 9  
1 2 .9 0
2 .0 0
1 .8 0
1 .9 4  
2 6 .1 9
1 .9 5  
1 8 .4 4
1 5 .8 2
1 6 .4 6
1 3 .9 7  
1 3 .5 9  
1 2 .3 1
1 2 .3 0
1 1 .2 6
1 1 .2 3
1 1 .7 6
1 2 .1 7
1 1 .9 5  
1 1 .3 9
1 0 .9 5
1 0 .7 0  
1 0 .5 7
8 .9 1  
9 .0 6








0 . 19 
0 .1 7  
0 .1 8  
1 .6 5  
0 .2 7
0 .3 8  
0 .1 0  
0 .1 0  
0 .1 1  
0 .1 0
0 .1 0  
0 .0 8  
0 .5 4  
0 .5 2  
0 .4 0
0 .3 8  
0 .3 9  
0 .3 9  
0 .3 4  
0 .3 3
0 .3 2  
0 .2 3  
0 .3 5  
0 . 36 
0 .3 9
0 .3 5  
0 .3 1  
0 .4 8  
0 .2 7  
0 . 38
0 .2 4  
0 .2 3  
0 .2 6  






0 .  05
0 .1 0  
0 .1 1
1 .7 8  
0 .0 5  
0 .5 3
0 .4 9  
0 .4 0  
0 .3 6  
0 .3 8  
0 .3 8
0 . 34 
0 .3 2  
0 .3 3  
0 .2 3  
0 .3 5
0 . 37 
0 .3 8  
0 . 34 







THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
BENEVENTANO 63 FRASCATI 
DIXON 60 CALTECH
DIXON 60 CALTECH 
HAND 61 STANFORD 
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
HAND 61 STANFORD
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
BIZO T 65 ORSAY 
HAND 61 STANFORD
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
BENEVENTANO 63 FRASCATI 
HAND 61 STANFORD 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 








































































0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 5
0 .6 9 0
0 .6 9 0
0 .6 9 0
0 .6 9 0
0 .6 9 5
0 .6 9 5
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0  
0 .7 0 0  
0 .7 0 0  
0 .7 0 0  
0 .7 0 0
0 .7 0 0  
0 .7 0 0  
0 .7 0 0  
0 .7 0 0  
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 5
0 .7 1 0  
0 .7 1 0  
0 .7 1 0  
0 .7 1 5  
0 .7 1 5
1 1 9 .9
1 3 0 .0
1 4 0 .8
1 5 0 .7
1 6 4 .7
1 8 0 .0  
1 8 0 .0  
1 8 0 .0
1 3 7 .2
1 5 1 .5
1 8 0 .0
1 8 0 .0
1 8 0 .0




















1 0 1 .2  
1 1 1 .1
1 2 0 .2
1 3 0 .3
1 4 1 .0
1 5 0 .9

















1 0 5 .0
1 2 0 .0
1 3 5 .0
1 5 0 .0
1 5 1 .6
1 6 3 .0
1 8 0 .0  
1 8 0 .0  
1 8 0 .0
1 5 1 .7  
1 8 0 .0  








1 .8 0  
2 .0 0  
2 .1 0  






1 6 .5 5
1 6 .2 8
1 5 .0 5  
1 4 .0 8  
1 3 .2 9  
1 2 .6 8
1 1 .3 1
1 1 .0 6  
1 1 .2 1  
1 1 .7 0
1 1 .8 5
1 1 .4 2
1 1 .3 4
1 1 .3 5  
1 0 .3 8  
1 0 .7 7
8 .9 3  
9 . 33 
8 .2 7  





3 .5 9  
2 .9 1
2 3 .2 1  
2 1 .6 0  
2 1 .9 5  
1 7 .5 7  
1 8 .1 6
1 5 .1 4  
1 7 .2 5  
1 2 .9 9
1 2 .4 2
1 0 .8 6
1 1 .1 4
1 1 .5 0
















1 7 .2 8









































1 .2 0  
1 .2 4  
1 .0 0  



























THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
SCHAERF 66 STANFORD 
HEINBERG 58 CORNELL 
HAND 61 STANFORD
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
BENEVENTANO 63 FRASCATI 
BENEVENTANO 63 FRASCATI 
BENEVENTANO 63 FRASCATI 
BENEVENTANO 63 FRASCATI 
BENEVENTANO 63 FRASCATI
BOYDEN 61 CALTECH 
BENEVENTANO 63 FRASCATI 
BOYDEN 61 CALTECH 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61
DIXON V IA  BOYDEN 61 
HEINBERG 58 CORNELL 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61
DIXON 60 CALTECH 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61
HAND 61 STANFORD 
DIXON V IA  BOYDEN 61 
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
SCHAERF 66 STANFORD
HAND 61 STANFORD 
HAND 61 STANFORD 
SCHAERF 66  STANFORD 
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH
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0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 1 5
0 .7 2 0
0 .7 2 0
0 .7 2 5
0 .7 2 5
0 .7 2 5
0 .7 3 0
0 .7 3 0
0 .7 3 0
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 3
0 .7 3 5
0 .7 4 0
0 .7 4 0
0 .7 5 0
0 .7 5 0
0 .7 5 0
0 .7 5 0
0 .7 5 0
0 .7 5 0
0 .7 5 0
1 0 .2  
1 2 .1  
1 4 .1  
1 6 .0  
2 0 .0





5 9 . 7 





9 0 .8  
1 0 1 .6
1 1 1 .5
1 2 0 .6
1 3 0 .6
1 4 1 .3  
1 5 1 .1
1 6 5 .0
1 8 0 .0
1 8 0 .0
1 5 1 .8  
1 8 0 .0
0 .
1 8 0 .0
1 8 0 .0
8 4 .3
1 5 1 .9  
1 8 0 .0
6 .1
8 .1  





2 5 .1  
3 0 .1  
3 5 .1  
4 0 .1
5 0 .1






9 1 .2  
1 0 2 .0
1 1 1 .9
1 2 0 .9
1 3 0 .9  
1 4 1 .5
1 5 1 .3  
1 6 5 .1
1 8 0 .0
1 5 2 .0




9 0 .0  
1 5 2 .1  
1 8 0 .0  
1 8 0 .0
1 4 .8 5 
1 3 .9 5  
1 2 .7 2
1 2 .3 5
1 1 .1 9
1 0 .2 0  
1 1 .2 7  
1 0 .5 0  
1 1 .7 0
1 1 .7 9
1 1 .6 7
1 1 .3 5  
1 0 .8 3
1 0 .1 5  
9 .6 6
9 .0 9  
8 .3 2  
7 .6 5  










2 0 .1 3  
1 .8 0
1 .8 3  
8 .0 0
2 .1 0  
1 .8 2
1 4 .9 2
1 4 .1 4  
1 3 .4 5  
1 2 .1 3
1 1 .8 0  
1 1 .1 7
1 0 .3 4
9 .5 4
1 0 .1 6
9 .6 4  
1 0 .5 3
1 0 .6 3
9 .9 9
9 .1 5
1 0 .7 4
9 .8 4
9 .2 0
9 .5 4  




4 .5 9  
3 .7 1  
3 .1 1  
2 .4 2
1 .6 0  
2 .0 0  
1 .6 0
1 7 .9 2
9 .6 0
6. 44 
6 .8 2  
1 .8 0  
1 .4 0
1 .6 0
0 . 47 
0 .4 5  
0 .4 3  
0 .3 7  
0 .4 1
0 .5 3  
0 .4 8  
0 .5 5  
0 .3 4  
0 .6 1
0 .6 1
0 . 38 
0 .6 0  













0 .0 5  
0 .1 1












0 . 38 
0 .5 0  
0 .4 5  



























ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 65 CALTECH 
ECKLUND 55 CALTECH 
ECKLUND 65 CALTECH
ECKLUND 55 CALTECH 
ECKLUND 55 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
HAND 61 STANFORD
SCHAERF 66 STANFORD 
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
BENEVENTANO 63 FRASCATI 
HAND 61 STANFORD
SCHAERF 66 STANFORD 
HEINBERG 58 CORNELL 
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66  CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
HAND 61 STANFORD 
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
BENEVENTANO 63 FRASCATI 
HEINBERG 58 CORNELL
DIXON 60 CALTECH 
DIXON 60 CALTECH 
HAND 61 STANFORD 








































































0 .7 5 2
0 .7 5 2
0 .7 5 2
0 .7 5 2
0 .7 5 2
0 .7 5 2  
0 .7 5 2  
0 .7 5 2  
0 .7 5 2  
0 .7 5 2
0 .7 5 2
0 .7 5 2
0 .7 5 2
0 .7 5 2
0 .7 5 2
0 .7 5 2  
0 .7 5 2  
0 .7 5 2  
0 .7 5 2  
0 .7 5 2  
0 .7 5 2
0 .7 5 2
0 .7 5 2
0 .7 5 2
0 .7 5 2
0 .7 6 0  
0 .7 6 0  
0 .7 7 0  
0 .7 7 0  
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 7 2
0 .7 8 0
0 .7 8 0
0 .7 9 0
0 .7 9 0
0 .7 9 0
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3



















1 0 2 .4  
1 1 2 .2
1 2 1 .3
1 3 1 .2
1 4 1 .8
1 5 1 .5
1 6 5 .2
1 5 2 .2  
1 8 0 .0  
1 8 0 .0  



















1 0 2 .8
1 1 2 .7
1 2 1 .7
1 3 1 .5
1 4 2 .0
1 5 1 .7
1 6 5 .3
1 5 2 .4
1 8 0 .0
1 3 8 .7  
1 8 0 .0  
1 8 0 .0
6 .1
8 .0
1 0 .2  
1 2 .1  







1 3 .5 3
1 4 .5 3
1 2 .5 0  
1 1 .6 9
1 1 .3 2
1 0 .0 9
9 .6 1
9 .7 1
9 .1 1  
8 .8 7
9 .5 4  
1 0 .0 8




7 .3 1  
6 .8 1  
6 .0 6  
5 .7 1
4 .4 3  
4 . 10
3 .5 4  






1 4 .3 3
1 3 .4 4
1 1 .6 8
1 1 .4 9








7 .9 8  
7 .9 0  





5 .1 1  
4 .1 8
3 .6 4  
3 .2 9







1 4 .5 1
1 2 .6 7
1 2 .2 5
1 0 .9 8
1 0 .1 7
9 .6 6
9 .6 0  
8 . 86
















































0 .2 6  
0 . 24 
0 .1 9  






















ECKLUND 66 CALTECH 
ECKLUND 6 6 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH
ECKLUND 66  CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66  CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
HAND 61 STANFORD 
SCHAERF 66  STANFORD 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66  CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
HAND 61 STANFORD
SCHAERF 66 STANFORD 
HEINBERG 58 CORNELL 
HAND 61 STANFORD 
SCHAERF 66  STANFORD 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 6 6  CALTECH
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ID k la b
GeV
θCM σ (θ )
μb/SR








































































0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 1 0
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 1 3
0 .8 2 0
0 .8 3 0
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4









1 0 3 .3  
1 1 3 .1
1 2 2 .0
1 3 1 .9
1 4 2 .3
1 5 1 .9







8 .3  
1 0 .0  









1 0 5 .0
1 2 0 .0
1 3 5 .0
1 5 0 .0
1 6 3 .0
1 8 0 .0  





1 6 .2  
1 8 .1
2 0 .1
2 5 .1  
3 0 .1








1 0 3 .7
1 1 3 .5
1 2 2 .4  
1 3 2 .2
1 4 2 .6  
1 5 2 .1
1 6 5 .5  
1 8 0 .0  
1 8 0 .0







6 .3 0  
5 .7 2
5 .1 0
5 .6 4  
4 .9 0  
4 .5 1




2 .4 8  
2 .4 2
2 .4 9
2 0 .4 0  
2 2 .7 1
1 8 .9 8
1 3 .9 4
1 7 .0 0
1 5 .0 8
1 0 .8 6






5 .3 5  
4 .6 0
4 .0 0
4 .6 5  
4 .0 6





1 4 .4 1  
1 3 .0 6
1 2 .0 1  
1 1 .3 6  
1 0 .6 7
9 .4 5
9 .3 9
8 .3 7  
8. 6 9 


















1 4 .1 4
1 3 .3 4
1 1 .2 4




0 . 32 
































0 .1 6  
0 .1 7  
0 .1 5  

















0 . 18 
0 . 16 
0 . 19 












ECKL UND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66  CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66  CALTECH 
THIESSEN 66  CALTECH
BENEVENTANO 63 FRASCATI 
BENEVENTANO 63 FRASCATI 
BENEVENTANO 63 FRASCATI 
BOYDEN 61 CALTECH 
BENEVENTANO 63 FRASCATI
BENEVENTANO 63 FRASCATI 
BOYDEN 61 CALTECH 
BENEVENTANO 63 FRASCATI 
BOYDEN 61 CALTECH 
DIXON V IA  BOYDEN 61
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
HEINBERG 58 CORNELL
DIXON 60 CALTECH 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
SCHAERF 66 STANFORD 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH. 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66  CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66  CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
SCHAERF 66 STANFORD 
SCHAERF 66 STANFORD
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 








































































0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4  
0 .8 3 4  
0 .8 3 4  
0 .8 3 4  
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 4
0 .8 3 5
0 .8 4 0
0 .8 5 0
0 .8 5 0
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 5 7
0 .8 8 0
0 .8 8 0
0 .8 8 0
0 .8 8 0
0 .8 8 0
0 .8 8 0
0 .8 8 0  
0 .8 8 0  
0 .8 8 0  
0 .8 8 0  
0 .8 8 0
0 .8 8 0
0 .8 8 0
0 .8 8 0
0 .8 8 0
0 .8 8 0
0 .8 8 0
0 .8 8 0
0 .8 8 0
0 .8 8 0











8 0 .5  
8 4 .1
9 3 .4
1 0 4 .1
1 1 3 .9
1 2 2 .8
1 3 2 .5
1 4 2 .9
1 5 2 .3
1 6 5 .6
1 8 0 .0





















1 0 4 .6
1 1 4 .3
1 2 3 .2
1 3 2 .9
1 4 3 .1
1 5 2 .5













7 9 .6  
9 4 .4
1 0 5 .1
1 1 4 .7
1 2 3 .6
1 3 3 .2
1 4 3 .4
1 5 2 .8
1 6 5 .8
8 .8 7  
8 .2 0
7 .8 8  
7 .6 6  
7 . 73





3 .9 9  
3 .1 6  
3 .2 6  
3 . 31
3 .3 6
3 .0 8  
2 .5 1  




1 .6 5  
1 6 .2 6
3 .8 0
1 3 .2 8
1 2 .2 2
1 1 .1 6



















2 .5 3  
2 .2 9  
2 .1 3  
1 3 .8 8
1 1 .7 0
1 0 .6 4




7 .9 2  
7 .2 5  
6 . 51
4 .8 9
3 .3 1  
2 .6 9
2 .3 3  













































































ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
HAND 61 STANFORD 
SCHAERF 66 STANFORD 
BENEVENTANO 63 FRASCATI 
HEINBERG 58 CORNELL 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
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ID kla b
GeV
θCM σ (θ ) 
μb/SR
Δσ(θ ) R eference ID k la b
GeV
θCM σ (θ )
μb/SR






































































0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 0 2
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 2 6
0 .9 3 0
0 .9 4 0
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .












1 0 5 .0
1 2 0 .0
1 3 5 .0
1 5 0 .0
1 6 4 .0  
6 .1  
8 .1
1 0 .2  
1 2 .2
1 4 .2
1 6 .2  
2 0 .1
3 0 .1  
4 0 .1  
5 0 .1  
6 0 .1
7 0 .1
8 0 .1  
9 4 .8
1 0 5 .5  
1 1 5 .1
1 2 4 .0
1 3 3 .6
1 4 3 .7
1 5 3 .0





1 4 .3  
1 6 . 3
2 0 .3  




7 0 .5  
8 0 .5
9 5 .3
1 0 5 .9
1 1 5 .6
1 2 4 . 3
1 3 3 .9
1 4 4 .0  
1 5 3 .2  
1 6 6 .1
8 8 .5
1 4 0 .7








1 7 .1 7
1 2 .9 4










2 .6 9  





1 2 .3 0
1 1 .5 3
1 0 .3 8
9 .6 0
9 .3 4




6 .8 1  
5 .1 2
3 .3 9
2 .7 0  
2 .1 1  
2 .6 2






1 2 .3 7
1 0 .8 0
9 .6 9  
9 .6 2

















2 .4 0  
2 .6 0
1 0 .7 6
8 .8 4  
8 .2 2
8 .6 9  
7 .7 4



















0 .1 4  
0 .1 5  







0 .2 4  
0 .1 4  
0 .2 2  







0 .1 9  
0 .1 9  
0 .1 5  







0 .3 3  
0 .2 3  
0 .1 4  







0 .1 7  
0 .1 8  
0 .1 9  












BENEVENTANO 63 FRASCATI 
BOYDEN 61 CALTECH 
BOYDEN 61 CALTECH 
BOYDEN 61 CALTECH 
BOYDEN 61 CALTECH
DIXON V IA  BOYDEN 61 
BOYDEN 61 CALTECH 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61
DIXON V IA  BOYDEN 61 
DIXON 60 CALTECH 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
D IX ON V IA  BOYDEN 61
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
DIXON V IA  BOYDEN 61 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
THIESSEN 66  CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66  CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
HEINBERG 58 CORNELL 
HEINBERG 58 CORNELL 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 








































































0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 5 1
0 .9 6 0
0 .9 6 0
0 .9 6 0
0 .9 6 0
0 .9 6 0
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
0 .9 7 7
1 .0 0 0
1 .0 0 0
1 .0 0 0
1 .0 0 0
1 .0 0 0
1 .0 0 0
1 .0 0 0
1 .0 0 0
1 .0 0 0
1 .0 0 0
1 .0 0 0
1 .0 0 2
1 .0 0 2
1 .0 0 2
1 .0 0 2
1 .0 0 2
1 .0 0 2
1 .0 0 2
1 .0 0 2
1 .0 0 2
1 .0 0 2
1 .0 0 2






9 5 .8  
1 0 6 .4  
1 1 6 .0  
1 2 4 .7
1 3 4 .2
1 4 4 .3
1 5 3 .4  










1 4 .1  

















1 0 6 .9
1 1 6 .5
1 2 5 .2
1 3 4 .6
1 4 4 .6
1 5 3 .6







1 0 5 .0
1 2 0 .0
1 3 5 .0
1 5 0 .0
1 6 4 .0  












8 .4 1 :
7 .5 7





2 .9 8  












8 .2 3  
8 .2 0
7 .9 5  
8 .0 0
7 .5 5
8 .6 4  
8 .9 4  
9 .4 2
9 .5 1  
9 .3 8
8 .3 9
7 .3 8  
6 .8 1




2 .3 8  
2 .1 5
1 .9 0
2 .7 0  
3 .0 8





6 .6 7  
8 .4 5
1 0 .0 5
6 .9 6
3 .4 7  
2 .2 1  
2 .2 8  
2 .8 7
3 . 16
2 .6 4  










9 .4 7  







0 .1 0  
0 .1 4  
0 .1 6  






























































ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
BOYDEN 61 CALTECH 
BOYDEN 61 CALTECH
BOYDEN 61 CALTECH 
BOYDEN 61 CALTECH 
BOYDEN 61 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
D IX ON 60 CALTECH 
DIXON 60 CALTECH 
DIXON 60 CALTECH
DIXON 60 CALTECH 
DIXON 60 CALTECH 
DIXON 60 CALTECH 
DIXON 60 CALTECH 
DIXON 60 CALTECH
DIXON 60 CALTECH 
DIXON 60 CALTECH 
DIXON 60 CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH
ECKLUND 66  CALTECH 
ECKLUND 66  CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66  CALTECH
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Δσ (θ ) R eference
S 1 .0 0 2 5 0 .1 8 .2 5 0 .2 5 ECKL UND 65 CALTECH S 1 .0 5 6 7 1 .0 4 .0 1 0 .0 8 ECKLUND 66 CALTECH
S 1 .0 0 2 5 5 .1 8 .0 8 0 .2 1 ECKLUND 65 CALTECH S 1 .0 5 6 7 6 .0 3 .4 1 0 .1 3 ECKLUND 66 CALTECH
s 1 .0 0 2 6 0 .1 6 .4 2 0 .2 2 ECKLUND 55 CALTECH S 1 .0 5 6 8 1 .0 2 .5 6 0 .1 2 ECKLUND 66 CALTECH
S 1 .0 0 2 6 5 .1 5 .7 5 0 .1 8 ECKLU ND 66 CALTECH s 1 .0 5 6 8 6 .0 2 .0 9 0 .1 1 ECKLUND 66 CALTECH
s 1 .0 02 7 0 .1 4 .6 1 0 .0 9 ECKLUND 66 CALTECH s 1 .0 5 6 9 1 .1 1 .7 4 0 .0 6 ECKLUND 66 CALTECH
s 1 .0 0 2 7 5 .1 4 . 0 1 0 . 15 ECKLUND 55 CALTECH T 1 .0 5 6 1 0 8 .3 1 .8 4 0 .1 4 THIESSEN 66 CALTECH
s 1 .0 0 2 8 0 .0 3 .0 4 0 .1 5 ECKLUND 65 CALTECH T 1 .0 5 6 1 1 7 .8 2 .3 1 0 .1 4 THIESSEN 66 CALTECH
S 1 .0 0 2 8 5 .1 2 .42 0 .1 3 ECKLUND 66 CALTECH T 1 .0 5 6 1 2 6 .4 2 .4 8 0 .1 5 THIESSEN 66 CALTECH
S 1 .0 0 2 9 0 .0 2 .0 4 0 .0 7 ECKLUND 66 CALTECH T 1 .0 5 6 1 3 5 .6 2 .7 0 0 .1 8 THIESSEN 66 CALTECH
T 1 .0 0 2 1 0 7 . 3 2 .6 4 0 . 17 THIESSEN 66 CALTECH T 1 .0 5 6 1 4 5 .4 2 .4 5 0 .1 8 THIESSEN 66 CALTECH
T 1 .0 02 1 1 6 .9 3 .0 5 0 .1 6 THIESSEN 66 CALTECH T 1 .0 5 6 1 5 4 .3 1 .9 3 0 .1 0 THIESSEN 66 CALTECH
T 1 .0 0 2 1 2 5 .5 3 .3 6 0 .1 7 THIESSEN 66 CALTECH T 1 .0 5 6 1 6 6 .6 1 .5 6 0 .1 3 THIESSEN 66 CALTECH
T 1 .0 0 2 1 3 4 .9 2 .8 6 0 . 18 THIESSEN 66 CALTECH s 1 .0 7 4 6 .1 7 .0 3 0 .2 1 ECKLUND 66 CALTECH
T 1 .0 0 2 1 4 4 .8 2 .7 5 0 . 19 THIESSEN 66 CALTECH s 1 .0 7 4 8 .0 6 .3 8 0 .2 0 ECKLUND 66 CALTECH
T 1 .0 0 2 1 5 3 .8 2 .3 5 0 .1 4 THIESSEN 66 CALTECH s 1 .0 7 4 1 0 .2 5 .8 3 0 .1 6 ECKLUND 66 CALTECH
T 1 .0 0 2 1 6 6 .4 2 .1 6 0 .1 5 THIESSEN 66 CALTECH s 1 .0 7 4 1 2 .1 5 .7 5 0 .1 5 ECKLUND 66 CALTECH
D 1 .0 2 5 5 .4 8 .2 5 0 .5 0 BOYDEN 61 CALTECH s 1 .0 7 4 1 4 .1 5 .9 2 0 .2 0 ECKLUND 66 CALTECH
D 1 .0 2 5 9 .0 6 .6 9 0 .3 1 BOYDEN 61 CALTECH s 1 .0 7 4 1 6 .0 5 .9 9 0 .1 5 ECKLUND 66 CALTECH
D 1 .0 2 5 1 3 .5 5 .5 5 0 .2 7 BOYDEN 61 CALTECH s 1 .0 7 4 2 0 .0 6 . 58 0 .1 6 ECKLUND 66 CALTECH
D 1 .0 2 5 1 7 .9 6 .2 4 0 .3 0 BOYDEN 61 CALTECH s 1 .0 7 4 2 4 .9 7 . 54 0 .1 8 ECKLUND 66  CALTECH
D 1 .0 2 5 2 6 .7 7 .3 6 0 .3 1 BOYDEN 61 CALTECH s 1 .0 7 4 2 9 .8 7 .3 8 0 .1 3 ECKLUND 66 CALTECH
D 1 .0 2 5 3 5 . 3 7 .8 5 0 .4 4 BOYDEN 61 CALTECH s 1 .0 7 4 3 4 .8 8 .1 9 0 .1 5 ECKLUND 66 CALTECH
D 1 .0 2 5 4 3 .6 8 .7 0 0 .4 7 BOYDEN 61 CALTECH s 1 .0 7 4 3 9 .8 8 .2 8 0 .0 8 ECKLUND 66  CALTECH
D 1 .0 2 5 5 9 . 3 6 .1 8 0 .4 0 BOYDEN 61 CALTECH s 1 .0 7 4 4 4 .7 8 .0 8 0 .1 7 ECKLUND 66 CALTECH
D 1 .0 2 5 7 3 .7 3 .1 0 0 .2 6 BOYDEN 61 CALTECH s 1 .0 7 4 4 9 .7 7 .2 9 0 .1 8 ECKLUND 66 CALTECH
D 1 .0 2 5 8 6 .7 1 .9 8 0 .2 7 BOYDEN 61 CALTECH s 1 .0 7 4 5 4 .7 6 . 77 0 .1 7 ECKLUND 66 CALTECH
S 1 .0 2 8 6 .2 7 .7 6 0 .2 1 ECKLUND 66 CALTECH s 1 .0 7 4 5 9 .6 5 .4 4 0 .1 0 ECKLUND 66 CALTECH
S 1 .0 2 8 8 .2 7 .5 2 0 .2 9 ECKLUND 66 CALTECH s 1 .0 7 4 6 4 .6 4 .6 3 0 .1 4 ECKLUND 66 CALTECH
S 1 .0 2 8 1 0 .4 6 .9 2 0 .2 1 ECKLUND 66 CALTECH s 1 .0 7 4 6 9 .6 3 .8 3 0 .0 8 ECKLUND 66 CALTECH
s 1 .0 2 8 1 2 .3 6 .5 9 0 .1 6 ECKLUND 66 CALTECH s 1 .0 7 4 7 4 .6 2 .8 0 0 .1 5 ECKLUND 66 CALTECH
s 1 .0 2 8 1 4 . 3 6 .9 5 0 .1 9 ECKLUND 66 CALTECH s 1 .0 7 4 7 9 .6 2 .5 1 0 .1 3 ECKLUND 66 CALTECH
s 1 .0 2 8 1 6 .3 6 .9 0 0 .1 9 ECKLUND 66 CALTECH s 1 .0 7 4 8 4 .6 1 .86 0 .1 3 ECKLUND 66 CALTECH
5 1 .0 2 8 2 0 . 3 6 .9 8 0 .2 1 ECKLUND 66 CALTECH s 1 .0 7 4 8 9 .5 1 .6 9 0 .1 1 ECKLUND 66 CALTECH
S 1 .0 2 8 2 5 . 3 8 .4 3 0 .1 3 ECKLUND 66 CALTECH T 1 .0 7 4 1 0 8 .6 1 .5 7 0 .1 3 THIESSEN 66 CALTECH
S 1 .0 2 8 3 0 . 3 8 .8 1 0 .1 9 ECKLUND 66 CALTECH T 1 .0 7 4 1 1 8 .1 1 .8 8 0 .1 4 THIESSEN 66 CALTECH
s 1 .0 2 8 3 5 .4 9 .4 9 0 . 17 ECKLUND 66 CALTECH T 1 .0 7 4 1 2 6 .6 2 .1 5 0 .1 2 THIESSEN 66 CALTECH
S 1 .0 2 8 4 0 .4 9 .3 7 0 .1 2 ECKLUND 66 CALTECH T 1 .0 7 4 1 3 5 .9 2 .3 9 0 .1 8 THIESSEN 66 CALTECH
s 1 .0 2 8 4 5 .4 9 .5 0 0 .2 0 ECKLUND 66 CALTECH T 1 .0 7 4 1 4 5 .6 2 .2 1 0 .1 5 THIE SSEN 66 CALTECH
s 1 .0 2 8 5 0 .4 8 .1 5 0 .2 4 ECKLUND 66 CALTECH T 1 .0 7 4 1 5 4 .4 1 .7 9 0 .1 0 THIESSEN 66 CALTECH
S 1 .0 2 8 5 5 . 5 7 .7 0 0 .2 0 ECKLUND 66 CALTECH T 1 .0 7 4 1 6 6 .7 1 .3 3 0 .1 3 THIESSEN 66 CALTECH
s 1 .0 2 8 6 0 .5 6 .1 2 0 .2 1 ECKLUND 66 CALTECH B 1 .1 0 0 5 .0 7 .0 0 0 .4 4 KILN ER  63 CALTECH
s 1 .0 2 8 6 5 .5 5 .6 8 0 .1 7 ECKLUND 66 CALTECH B 1 .1 0 0 7 .5 6 . 35 0 .3 6 KILN ER  63 CALTECH
s 1 .0 2 8 7 0 .5 4 .5 2 0 .0 9 ECKLUND 66 CALTECH B 1 .1 0 0 1 0 .5 5 .8 7 0 .2 0 KILN ER  63 CALTECH
s 1 .0 2 8 7 5 .5 3 .6 4 0 .1 4 ECKLUND 66  CALTECH B 1 .1 0 0 1 5 .0 5 .6 2 0 .1 4 KILN ER  63 CALTECH
s 1 .0 2 8 8 0 .5 2 .7 8 0 .1 3 ECKLUND 66 CALTECH B 1 .1 00 2 0 .0 5 .7 6 0 .1 3 K ILN ER  63 CALTECH
s 1 .0 2 8 8 5 .5 2 .2 4 0 . 12 ECKLUND 66 CALTECH B 1 .1 0 0 2 9 .5 6 .2 8 0 .1 2 KILN ER  63 CALTECH
S 1 .0 2 8 9 0 .5 2 .0 2 0 .0 7 ECKLUND 66 CALTECH B 1 .1 0 0 4 4 .5 6 .0 9 0 .1 4 KILN ER  63 CALTECH
T 1 .0 2 8 1 0 7 .8 2 .2 5 0 .1 6 THIESSEN 66 CALTECH B 1 .1 0 0 5 9 .5 4 .3 5 0 .1 4 KILN ER  63 CALTECH
T 1 .0 2 8 1 1 7 .3 2 .8 8 0 . 16 THIESSEN 66 CALTECH B 1 .1 0 0 7 4 .4 2 .2 4 0 .0 9 KILN ER  63 CALTECH
T 1 .0 2 8 1 2 5 .9 2 .9 8 0 .1 7 THIESSEN 66 CALTECH B 1 .1 0 0 8 7 .5 1 .2 7 0 .0 6 KILN ER  63 CALTECH
T 1 .0 2 8 1 3 5 .3 3 .0 3 0 .1 8 THIESSEN 66 CALTECH B 1 .1 0 0 1 0 5 .1 0 .8 2 0 .0 6 KILN ER  63 CALTECH
T 1 .0 2 8 1 4 5 .1 2 .8 2 0 .1 8 THIESSEN 66 CALTECH B 1 .1 0 0 1 2 0 .0 1 .1 2 0 .0 7 KILN ER  63 CALTECH
T 1 .0 2 8 1 5 4 .0 2 .2 1 0 .1 0 THIESSEN 66 CALTECH B 1 .1 0 0 1 3 5 .1 1 .3 9 0 .0 6 KILN ER  63 CALTECH
T 1 .0 2 8 1 6 6 .5 1 .9 1 0 .1 5 THIESSEN 66 CALTECH B 1 .1 0 0 1 4 4 .1 1 .0 4 0 .0 9 KILN ER  63 CALTECH
s 1 .0 5 6 6 .2 7 .4 5 0 .2 0 ECKLUND 66 CALTECH B 1 .1 0 0 1 5 0 .1 1 .3 3 0 .0 9 KILN ER  63 CALTECH
s 1 .0 5 6 8 .2 6 .8 1 0 .2 7 ECKLUND 66 CALTECH B 1 .1 0 0 1 6 5 .0 0 .9 7 0 .1 0 KILN ER  63 CALTECH
s 1 .0 5 6 1 0 .4 6 .0 0 0 .1 9 ECKLUND 66  CALTECH S 1 .1 0 2 6 .1 6 .4 8 0 .2 0 ECKLUND 66 CALTECH
s 1 .0 5 6 1 2 .4 5 .6 9 0 .1 5 ECKLUND 66 CALTECH S 1 .1 0 2 8 .1 5 .3 4 0 .1 7 ECKLUND 66 CALTECH
S 1 .0 5 6 1 4 .5 5 .9 2 0 .1 7 ECKLUND 66 CALTECH s 1 .1 0 2 1 0 .3 5 .3 1 0 .1 4 ECKLUND 66 CALTECH
s 1 .0 5 6 1 6 .4 6 .1 4 0 .1 8 ECKLUND 66 CALTECH s 1 .1 0 2 1 2 .2 5 . 16 0 .1 4 ECKLUND 66  CALTECH
s 1 .0 5 6 2 0 .5 6 .7 2 0 .2 1 ECKLUND 66 CALTECH s 1 .1 0 2 1 4 .2 5 .2 8 0 .1 8 ECKLUND 66 CALTECH
S 1 .0 5 6 2 5 .5 7 .7 8 0 .1 2 ECKLUND 66 CALTECH s 1 .1 0 2 1 6 .2 5 .4 8 0 .1 4 ECKLUND 66 CALTECH
S 1 .0 5 6 3 0 .6 8 .0 0 0 . 18 ECKLUND 66 CALTECH s 1 .1 0 2 2 0 .2 5 .8 4 0 .1 5 ECKLUND 66 CALTECH
S 1 .0 5 6 3 5 .7 8 .2 4 0 .1 6 ECKLUND 66 CALTECH s 1 .1 0 2 2 5 .1 6 .4 1 0 .1 6 ECKLUND 66 CALTECH
S 1 .0 5 6 4 0 . 7 8 .6 7 0 .1 1 ECKLUND 66 CALTECH s 1 .1 0 2 3 0 .1 6 .5 2 0 .1 2 ECKLUND 66 CALTECH
S 1 .0 5 6 4 5 .8 8 .4 9 0 .1 8 ECKLUND 66 CALTECH s 1 .1 0 2 3 5 .1 6 .4 3 0 .1 3 ECKLUND 66 CALTECH
S 1 .0 5 6 5 0 .8 7 .5 6 0 .2 3 ECKLUND 66 CALTECH s 1 .1 0 2 4 0 .1 6 .8 1 0 .0 7 ECKLUND 66 CALTECH
S 1 .0 5 6 5 5 .9 6 .7 2 0 .1 7 ECKLUND 66 CALTECH s 1 .1 0 2 4 5 .1 6 .3 9 0 .1 5 ECKLUND 66 CALTECH
S 1 .0 5 6 6 0 .9 5 .6 8 0 .2 0 ECKLUND 66 CALTECH s 1 .1 0 2 5 0 .1 6 .0 3 0 .1 6 ECKLUND 66 CALTECH
S 1 .0 5 6 6 6 .0 4 .9 6 0 .1 5 ECKLUND 66 CALTECH s 1 .1 0 2 5 5 .1 5 .2 8 0 .1 4 ECKLUND 66  CALTECH
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ID k la b
GeV
θ CM σ (θ )
μb/SR
Δσ(θ) R e fe rence ID k la b
GeV
θ CM σ(θ )
μb/SR
Δσ(θ) R e fe re n c e
S 1 . 1 0 2 6 0 . 1 4 . 2 4 0 . 0 9 ECKLUND 66 CALTECH S 1 . 1 7 4 6 . 1 5 . 8 0 0 . 3 0 ECKLUND 6 6  C A L T e CH
S 1 . 1 0 2 6 5 . 1 3 . 9 5 0 . 1 2 ECKLUND 66  CALTECH S 1 . 1 7 4 8 . 0 4 .  70 0 . 2 0 ECKLUND 66  CALTECH
S 1 . 1 0 2 7 0 . 0 3 . 0 3 0 . 0 7 ECKLUND 66 CALTECH S 1 . 1 7 4 1 0 . 2 4 . 6 4 0 . 1 7 ECKLUND 66  CALTECH
S 1 . 1 0 2 7 5 . 1 2 . 4 7 0 . 1 3 ECKLUND 66 CALTECH S 1 . 1 7 4 1 2 . 1 4 . 3 9 0 . 2 7 ECKLUND 6 6  CALTECH
s 1 . 1 0 2 8 0 . 0 1 . 9 1 0 . 1 1 ECKLUND 66 CALTECH s 1 . 1 7 4 1 4 . 1 3 . 9 1 0 . 2 5 ECKLUND 6 6  CALTECH
S 1 . 1 0 2 8 5 . 1 1 . 5 5 0 . 1 1 ECKLUND 66 CALTECH s 1 . 1 7 4 1 6 . 1 4 . 4 4 0 . 1 9 ECKLUND 6 6  CALTECH
S 1 . 1 0 2 9 0 . 0 1 . 3 2 0 . 0 9 ECKLUND 66 CALTECH s 1 . 1 7 4 2 0 . 0 4 . 1 8 0 . 2 5 ECKLUND 6 6  CALTECH
T 1 . 1 0 2 1 0 9 . 1 1 . 1 4 0 . 1 2 T H IE S S EN 6 6  CALTECH s 1 . 1 7 4 2 4 . 9 5 . 3 0 0 . 3 0 ECKLUND 6 6  CALTECH
T 1 . 1 0 2 1 1 8 . 5 1 . 2 6 0 . 0 9 T H IE S S E N  6 6  CALTECH s 1 . 1 7 4 2 9 . 9 5 .  13 0 . 4 0 ECKLUND 6 6  CALTECH
T 1 . 1 0 2 1 2 7 . 0 1 . 6 5 0 . 1 1 TH IE SSE N 6 6  CALTECH s 1 . 1 7 4 3 4 . 8 4 . 3 8 0 . 3 7 ECKLUND 6 6  CALTECH
r 1 . 1 0 2 1 3 6 . 2 1 . 7 1 0 . 1 3 TH IE SSE N 6 6  CALTECH s 1 . 1 7 4 3 9 . 8 4 . 6 9 0 . 1 4 ECKLUND 6 6  CALTECH
r 1 . 1 0 2 1 4 5 . 9 1 . 8 6 0 . 1 5 T H IE S S E N  6 6  CALTECH s 1 . 1 7 4 4 9 . 7 3 .  85 0 . 2 1 ECKLUND 6 6  CALTECH
T 1 . 1 0 2 1 5 4 . 6 1 . 5 2 0 . 0 9 T H IE S S E N  6 6  CALTECH s 1 . 1 7 4 5 9 . 7 2 . 6 3 0 . 2 2 ECKLUND 6 6  CALTECH
T 1 . 1 0 2 1 6 6 . 8 1 . 1 6 0 . 1 1 T H IE S S E N  6 6  CALTECH s 1 . 1 7 4 6 9 . 6 1 . 4 8 0 . 1 7 ECKLUND 6 6  CALTECH
S 1 . 1 3 1 6 .  2 5 . 5 1 0 . 1 7 ECKLUND 6 6  CALTECH s 1 .174 7 9 . 6 1 . 0 6 0 . 1 6 ECKLUND 6 6  CALTECH
S 1 . 1 3 1 8 . 2 4 . 9 5 0 . 1 6 ECKLUND 6 6  CALTECH s 1 . 1 7 4 8 9 . 6 0 . 6 8 0 . 0 7 ECKLUND 6 6  CALTECH
S 1 . 1 3 1 1 0 . 4 4 . 4 8 0 . 1 3 ECKLUND 6 6  CALTECH T 1 . 1 7 4 1 1 0 . 3 0 . 6 2 0 . 1 2 TH IE S S E N  6 6  CALTECH
S 1 . 1 3 1 1 2 .  3 4 . 6 4 0 . 1 3 ECKLUND 66  CALTECH T 1 . 1 7 4 1 1 9 . 6 0 . 5 0 0 . 0 7 T H IE S S E N  6 6  CALTECH
s 1 . 1 3 1 1 4 . 3 5 . 1 3 0 . 1 8 ECKLUND 66  CALTECH T 1 . 1 7 4 1 2 8 . 0 0 . 7 0 0 . 0 8 T H IE SSE N 6 6  CALTECH
s 1 . 1 3 1 1 6 . 3 4 . 7 7 0 . 1 3 ECKLUND 6 6  CALTECH T 1 . 1 7 4 1 3 7 . 1 1 . 0 2 0 . 1 0 TH IE S S E N  6 6  CALTECH
s 1 . 1 3 1 2 0 . 3 4 . 9 2 0 . 1 3 ECKLUND 66  CALTECH T 1 . 1 7 4 1 4 6 . 6 1 . 3 3 0 . 1 3 T H IE S S E N  6 6  CALTECH
s 1 . 1 3 1 2 5 . 3 5 . 3 7 0 . 1 4 ECKLUND 66  CALTECH T 1 . 1 7 4 1 5 5 . 1 1 . 0 3 0 . 0 8 T H IE S S E N  6 6  CALTECH
S 1 . 1 3 1 3 0 . 4 5 . 6 7 0 . 1 1 ECKLUND 6 6  CALTECH T 1 . 1 7 4 1 6 7 . 1 0 . 8 1 0 . 1 0 T H IE SSE N 6 6  CALTECH
s 1 . 1 3 1 3 5 . 4 5 . 5 2 0 . 1 1 ECKLUND 6 6  CALTECH B 1 . 2 0 0 6 . 0 4. 76 0 . 3 2 K IL N E R  63  CALTECH
s 1 . 1 3 1 4 0 . 4 5 . 6 2 0 . 0 6 ECKLUND 66  CALTECH B 1 . 2 0 0 1 0 . 0 4 . 5 0 0 . 3 1 K IL N E R  63  CALTECH
s 1 . 1 3 1 4 5 . 4 5 . 2 0 0 . 1 3 ECKLUND 66  CALTECH B 1 . 2 0 0 2 0 . 0 4 . 2 1 0 . 1 7 K IL N E R  63  CALTECH
s 1 . 1 3 1 5 0 . 5 4 . 7 5 0 . 1 3 ECKLUND 66  CALTECH B 1 . 2 0 0 3 0 . 0 4 .  56 0 . 1 7 K I L N E R  63  CALTECH
s 1 . 1 3 1 5 5 . 5 4 . 4 2 0 . 1 2 ECKLUND 6 6  CALTECH B 1 . 2 0 0 4 5 . 0 3 . 4 1 0 . 1 6 K IL N E R  63  CALTECH
s 1 . 1 3 1 6 0 . 5 3 . 3 9 0 . 0 7 ECKLUND 6 6  CALTECH B 1 . 2 0 0 6 0 . 0 2 . 0 7 0 . 1 5 K IL N E R  6 3  CALTECH
s 1 . 1 3 1 6 5 . 5 2 . 9 1 0 . 1 0 ECKLUND 6 6  CALTECH B 1 . 2 0 0 7 5 . 0 0 . 8 8 0 . 0 8 K I L N E R  63  CALTECH
s 1 . 1 3 1 7 0 . 5 2 . 4 3 0 . 0 6 ECKLUND 66  CALTECH B 1 . 2 0 0 9 0 . 0 0 . 6 2 0 . 0 8 K IL N E R  63  CALTECH
s 1 . 1 3 1 7 5 . 5 1 . 6 8 0 . 1 0 ECKLUND 6 6  CALTECH B 1 . 2 0 0 1 0 7 . 0 0 . 6 3 0 . 0 5 K IL N E R  6 3  CALTECH
S 1 . 1 3 1 8 0 . 5 1 . 6 8 0 . 0 9 ECKLUND 6 6  CALTECH B 1 . 2 0 0 1 2 0 . 0 0 . 4 8 0 . 0 4 K I L N E R  63  CALTECH
s 1 . 1 3 1 8 5 . 6 1 . 2 6 0 . 1 0 ECKLUND 66  CALTECH B 1 . 2 0 0 1 3 5 . 1 0 . 7 6 0 . 0 5 K IL N E R  6 3  CALTECH
s 1 . 1 3 1 9 0 . 6 1 . 2 1 0 . 0 8 ECKLUND 6 6  CALTECH B 1 . 2 0 0 1 4 5 . 0 0 . 7 2 0 . 0 8 K IL N E R  6 3  CALTECH
T 1 . 1 3 1 1 0 9 . 6 0 . 7 0 0 . 1 2 TH IE SSE N 6 6  CALTECH B 1 . 2 0 0 1 5 5 . 0 0 . 8 4 0 . 0 8 K IL N E R  63  CALTECH
T 1 . 1 3 1 1 1 9 . 0 0 . 8 8 0 . 0 8 T H IE S S E N  6 6  CALTECH B 1 . 2 0 0 1 6 5 . 0 0 . 5 2 0 . 0 7 K IL N E R  63  CALTECH
T 1 . 1 3 1 1 2 7 . 4 1 . 0 4 0 . 1 1 T H IE S S E N  6 6  CALTECH S 1 . 2 0 4 6 . 1 5 . 0 1 0 . 2 6 ECKLUND 6 6  CALTECH
T 1 . 1 3 1 1 3 6 . 6 1 . 2 5 0 . 1 1 TH IE SSE N 6 6  CALTECH S 1 . 2 0 4 8 . 1 4 . 1 5 0 . 1 9 ECKLUND 6 6  CALTECH
T 1 . 1 3 1 1 4 6 . 1 1 . 6 4 0 . 1 5 TH IE SSE N 6 6  CALTECH s 1 . 2 0 4 1 0 . 3 4 .  16 0 . 1 6 ECKLUND 6 6  CALTECH
T 1 . 1 3 1 1 5 4 . 8 1 . 2 1 0 . 0 8 TH IE SSE N 6 6  CALTECH s 1 . 2 0 4 1 2 . 3 4 . 0 9 0 . 2 5 ECKLUND 6 6  CALTECH
T 1 . 1 3 1 1 6 6 . 9 1 . 0 0 0 . 1 0 TH IE S S E N  6 6  CALTECH s 1 . 2 0 4 1 4 . 2 4 .  10 0 . 2 4 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 6 . 2 5 . 3 4 0 . 1 7 ECKLUND 66  CALTECH s 1 . 2 0 4 1 6 . 2 3 . 9 2 0 . 1 7 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 8 . 2 4 . 4 9 0 . 1 5 ECKLUND 66  CALTECH s 1 . 2 0 4 2 0 . 2 4 .  13 0 . 2 4 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 1 0 . 5 4 . 0 3 0 . 1 2 ECKLUND 66  CALTECH s 1 . 2 0 4 2 5 . 1 4 . 5 2 0 . 2 7 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 1 2 . 5 4 . 1 3 0 . 1 2 ECKLUND 66  CALTECH s 1 . 2 0 4 3 0 . 1 5 . 2 1 0 . 3 8 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 1 4 . 5 4 . 4 5 0 . 1 6 ECKLUND 6 6  CALTECH s 1 . 2 0 4 3 5 . 1 4 . 7 7 0 , 3 7 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 1 6 . 5 4 . 1 7 0 . 1 2 ECKLUND 66  CALTECH s 1 . 2 0 4 4 0 . 1 3 . 9 6 0 . 1 2 ECKLUND 66  CALTECH
s 1 . 1 6 2 2 0 . 5 4 . 5 2 0 . 1 3 ECKLUND 66  CALTECH s 1 . 2 0 4 5 0 . 1 3 . 2 4 0 . 2 0 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 2 5 . 6 5 . 0 5 0 . 1 3 ECKLUND 66  CALTECH s 1 . 2 0 4 6 0 . 1 1 . 9 8 0 . 1 9 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 3 0 . 6 5 . 0 2 0 . 1 0 ECKLUND 66  CALTECH s 1 . 2 0 4 7 0 . 1 1 . 6 2 0 . 1 7 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 3 5 . 7 4 . 7 2 0 . 1 0 ECKLUND 66  CALTECH s 1 . 2 0 4 8 0 . 1 0 . 9 5 0 . 1 4 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 4 0 . 8 4 . 7 3 0 . 0 6 ECKLUND 66  CALTECH s 1 . 2 0 4 9 0 . 1 0 . 7 1 0 . 0 7 ECKLUND 6 6  CALTECH
S 1 . 1 6 2 4 5 . 8 4 . 4 2 0 . 1 2 ECKLUND 6 6  CALTECH T 1 . 2 0 4 1 2 0 . 0 0 . 4 2 0 . 0 6 T H IE S S E N  6 6  CALTECH
s 1 . 1 6 2 5 0 . 9 3 . 8 2 0 . 1 2 ECKLUND 6 6  CALTECH T 1 . 2 0 4 1 2 8 . 4 0 . 6 1 0 . 0 8 T H IE S S E N  6 6  CALTECH
s 1 . 1 6 2 5 5 . 9 3 . 3 3 0 . 1 0 ECKLUND 66  CALTECH T 1 . 2 0 4 1 3 7 . 4 1 . 0 1 0 . 0 9 TH IE S S E N  6 6  CALTECH
s 1 . 1 6 2 6 1 . 0 2 . 6 0 0 . 0 6 ECKLUND 66  CALTECH T 1 . 2 0 4 1 4 6 . 8 1 . 0 7 0 . 1 1 T H IE S S E N  6 6  CALTECH
s 1 . 1 6 2 6 6 . 0 2 . 2 0 0 . 0 8 ECKLUND 66  CALTECH T 1 . 2 0 4 1 5 5 . 3 1 . 0 5 0 . 0 7 TH IE S S E N  6 6  CALTECH
s 1 . 1 6 2 7 1 . 0 1 . 8 2 0 . 0 5 ECKLUND 66  CALTECH T 1 . 2 0 4 1 6 7 . 2 0 . 5 9 0 . 0 9 TH IE SSE N 6 6  CALTECH
s 1 . 1 6 2 7 6 . 1 1 . 3 8 0 . 0 9 ECKLUND 66  CALTECH s 1 . 2 3 5 6 . 2 4 . 7 6 0 . 2 5 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 8 1 . 1 1 . 1 9 0 . 0 8 ECKLUND 66  CALTECH s 1 . 2 3 5 8 . 2 3 . 7 6 0 . 1 7 ECKLUND 6 6  CALTECH
s 1 . 1 6 2 8 6 . 1 1 . 0 3 0 . 0 9 ECKLUND 66  CALTECH s 1 . 2 3 5 1 0 . 4 3 . 7 3 0 . 1 4 ECKLUND 66  CALTECH
s 1 . 1 6 2 9 1 . 1 0 . 8 9 0 . 0 7 ECKLUND 6 6  CALTECH s 1 . 2 3 5 1 2 . 4 3 . 4 8 0 . 2 4 ECKLUND 6 6  CALTECH
T 1 . 1 6 2 1 1 0 . 1 0 . 6 4 0 . 1 2 T H IE S S E N  6 6  CALTECH s 1 . 2 3 5 1 4 . 4 3 . 8 4 0 . 2 3 ECKLUND 6 6  CALTECH
T 1 . 1 6 2 1 1 9 . 4 0 . 6 1 0 . 0 7 T H IE S S E N  6 6  CALTECH s 1 . 2 3 5 1 6 . 4 3 . 8 1 0 . 1 7 EC KLUND 66  CALTECH
T 1 . 1 6 2 12 7 . 8 0 . 7 7 0 . 0 9 TH IE SSE N 6 6  CALTECH s 1 . 2 3 5 2 0 . 4 3 . 9 9 0 . 2 3 ECKLUND 66  CALTECH
T 1 . 1 6 2 1 3 6 . 9 1 . 0 3 0 . 1 0 T H IE S S E N  6 6  CALTECH s 1 . 2 3 5 2 5 . 4 4 .  58 0 . 2 7 ECKLUND 6 6  CALTECH
T 1 . 1 6 2 1 4 6 . 4 1 . 4 3 0 . 1 3 TH IE S S E N  6 6  CALTECH s 1 . 2 3 5 3 0 . 4 4 . 0 1 0 . 3 3 ECKLUND 66  CALTECH
T 1 . 1 6 2 1 5 5 . 1 1 . 0 8 0 . 0 8 TH IE S S E N  6 6  CALTECH s 1 . 2 3 5 3 5 . 4 4 . 0 0 0 . 3 4 ECKLUND 6 6  CALTECH
T 1 . 1 6 2 1 6 7 . 1 0 . 8 6 0 . 1 0 T H IE S S E N  6 6  CALTECH s 1 . 2 3 5 4 0 . 4 3 . 7 8 0 . 1 2 ECKLUND 6 6  CALTECH
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ID k la b
GeV
θCM σ (θ )
μb/SR
Δσ(θ ) R eference ID k la b
GeV
























1 .2 3 5
1 .2 3 5
1 .2 3 5
1 .2 3 5
1 .2 3 5
1 .2 3 5
1 .2 3 5
1 .2 3 5  
1 .2 3 5
1 .2 3 5
1 .2 3 5
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9  
1 .2 6 9
1 .2 6 9
5 0 .5  
6 0 . 5
7 0 .6
8 0 .6  
9 0 .6
1 2 0 . 5 
1 2 8 .8  
1 3 7 .8  
1 4 7 .1  
1 5 5 .6






1 6 .5  
2 0 . 5
2 5 .6  
3 0 . 7
3 5 . 7
4 0 .8
5 0 .9  
6 1 .0
2 .7 4  
1 .9 8
1 .0 7  










3 .2 9  
3 .3 1
3 .4 6  
3 .3 7  
4 .1 5  
4 .6 3  
3 .9 0
4 .4 6  
3 .6 7  
2 .5 2  
1 .5 7
0 .1 7  
0 .1 8  
0 .1 3  
0 .1 1  
0 .0 6
0 . 06 
0 .0 7  
0 .0 9  
0 .1 1  
0 .0 7
0 .0 9  
0 .2 4  
0 .1 6  
0 .1 4  
0 .2 2
0 .2 2  
0 . 16 
0 .2 4  
0 .2 6  
0 .3 3
0 .3 6  
0 .1 1  
0 .1 7  
0 .1 6
ECKLUND 66 CALTECH 
ECKLUN D 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 55 CALTECH
TH IESSEN 55 CALTECH 
THIESSEN 56 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH 
THIESSEN 66 CALTECH
THIESSEN 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH
ECKLUND 66 CALTECH 
ECKLUND 66 CALTECH 


























1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .2 6 9
1 .3 0 0
1 .3 0 0
1 .3 0 0
1 .3 0 0
1 .3 0 0
1 .3 0 0
1 .3 0 0
1 .3 0 0
1 .3 0 0
1 .3 9 0
1 .3 9 0
1 .3 9 0
1 .3 9 0
1 .3 9 0
1 .3 9 0
1 .3 9 0
7 1 .1
8 1 .1
9 1 .1  
1 2 0 .9  
1 2 9 .2
1 3 8 .1
1 4 7 .4






1 1 5 .0
1 3 5 .0
1 4 5 .0





1 2 0 .0
1 3 5 .1






0 .8 3  
0 .7 8  
0 .9 2  
3 .4 7  
3 . 12
1 .6 6  
0 .7 3  
0 .5 6  
0 .5 4  
0 .6 7
0 .7 4  
0 .5 2  
2 .2 7  
1 .6 3  
0 .7 6
0 .5 5  
0 .5 8  


























ECKLUND 56 CALTECH 
ECKLU ND 56 CALTECH 
ECKLUND 56 CALTECH 
TH IESSEN 66 CALTECH 
TH IESSEN 66 CALTECH
TH IESSEN 66 CALTECH 
TH IESSEN  66 CALTECH 
THIESSEN 66 CALTECH 
KILN ER  63 CALTECH 
KILN ER  63 CALTECH
KILN ER  63 CALTECH 
KILN ER  63 CALTECH 
KILN ER  63 CALTECH 
KILN ER  63 CALTECH 
KILN ER  63 CALTECH
KILN ER  63 CALTECH 
KILN ER  63 CALTECH 
KILN ER  63 CALTECH 
KILN ER  63 CALTECH 
KILN ER  63 CALTECH
KILM ER 63 CALTECH 
KILN ER  63 CALTECH 
KILN ER  63 CALTECH 
KILN ER  63 CALTECH
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Δσ(θ ) R eference ID kla b
GeV
θCM σ (θ )
μb/SR






































































0 .1 6 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 9 0
0 .2 0 0
0 .2 0 0
0 .2 0 9
0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 1 5
0 .2 1 6
0 .2 2 0
0 .2 2 2
0 .2 2 6
0 .2 2 8
0 .2 2 8
0 .2 3 2
0 .2 3 3
0 .2 3 7
0 .2 3 9
0 .2 4 0
0 .2 4 4
0 .2 4 5
0 .2 4 7
0 .2 5 1
0 .2 5 2
0 .2 5 6
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 6 0
0 .2 7 0
0 .2 7 0
0 .2 7 0
0 .2 7 1
0 .2 7 2
0 .2 7 4
0 .2 7 5
0 .2 7 6
0 .2 7 9
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0






1 0 6 .7
1 3 0 .0
1 3 5 .8
1 6 1 .0
1 3 3 .0
9 0 .0
1 3 5 .0
9 0 .0  
4 3 .0
8 0 .0
1 0 5 .0
1 3 0 .0
1 3 6 .0
1 4 5 .0
1 7 5 .0























1 0 0 .0
1 0 5 .0
1 1 0 .0
1 1 5 .0
1 2 0 .0
1 2 5 .0
1 3 0 .0
1 3 5 .0
1 4 0 .0
1 4 5 .0
1 5 0 .0
1 5 5 .0
1 6 0 .0
1 1 4 .0
1 3 6 .0










1 0 0 .0  







0 .  99




1 .7 8  




2 .9 0  
2 .3 2  












5 .6 8  
8 .4 0




7 .6 9  




1 4 .5 0
1 4 .2 0  
1 4 .3 5
1 4 .0 0
1 3 .8 5  
1 3 .30
1 2 .8 5
1 2 .4 0
1 1 .9 0
1 1 .5 5
1 1 .0 0




1 5 .1 0
1 0 .5 0  
8 .1 0
1 3 .4 1
1 1 .8 0
1 7 .1 0  
1 5 .6 4  
1 6 .3 1
1 2 .9 0
2 1 .1 0
1 6 .3 0
2 1 .2 0  
2 1 .1 0


























1 .3 0  
0 .7 0  
0 .5 6  







1 .6 0  
0 .6 1
0 .3 0  
































VASILKO V 60 MOSCOW 
GOVORKOV 62 MOSCOW 
GOVORKOV 62 MOSCOW 
GOVORKOV 62 MOSCOW 
VASILKO V 60 MOSCOW
GOVORKOV 62 MOSCOW 
KOESTER 57 IL L IN O IS  
GOVORKOV 62 MOSCOW 
GOVORKOV 62 MOSCOW 
KOESTER 57 IL L IN O IS
VASILKO V 60 MOSCOW 
KOESTER 57 IL L IN O IS  
M ILLER 63 GLASGOW 
GOVORKOV 65 MOSCOW 
GOVORKOV 65 MOSCOW
GOVORKOV 65 MOSCOW 
GOVORKOV 65 MOSCOW 
KOESTER 57 IL L IN O IS  
GOVORKOV 65 MOSCOW 
GOVORKOV 65 MOSCOW
KOESTER 57 IL L IN O IS  
M ILLER  63 GLASGOW 
VASILKOV 60  MOSCOW 
M ILLER  63 GLASGOW 
M ILLER  63 GLASGOW
BERKELMAN 60  CORNELL 
M ILLER  63 GLASGOW 
M ILLER  63 GLASGOW 
M ILLER  63 GLASGOW 
M ILLER  63 GLASGOW
M ILLER 63 GLASGOW 
VASILKO V 60 MOSCOW 
M ILLER  63 GLASGOW 
M ILLER  63 GLASGOW 
BERKELMAN 60 CORNELL
BERKELMAN 60 CORNELL 
M ILLER  63 GLASGOW 
M ILLER 63 GLASGOW 
MCDONALD 57 CALTECH 
MCDONALD 57 CALTECH
M ILLER 63 GLASGOW 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66 BONN 
OAKLEY 55 CALTECH 
OAKLEY 55 CALTECH 
OAKLEY 55 CALTECH 
M ILLER  63 GLASGOW
BERKELMAN 60 CORNELL 
BERKELMAN 60 CORNELL 
M ILLER  63 GLASGOW 
M ILLER  63 GLASGOW 
BERKELMAN 60 CORNELL
FISCHER 66 BONN 
M ILLER  63 GLASGOW 
FISCHER 66  BONN 
FISCHER 66 BONN 







































































0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 0
0 .2 8 5
0 .2 9 0
0 .2 9 3
0 .2 9 4
0 .2 9 5
0 .2 9 5
0 .2 9 5
0 .2 9 5
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 0
0 .3 0 4
0 .3 0 5
0 .3 0 7
0 .3 1 4
0 .3 1 8
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 2 0
1 1 0 .0
1 1 5 .0
1 2 0 .0
1 2 5 .0
1 3 0 .0
1 3 5 .0
1 4 0 .0
1 4 5 .0
1 5 0 .0
1 5 5 .0






1 1 5 .0
1 3 7 .0











1 0 0 .0
1 0 2 .5
1 0 5 .0
1 0 7 .5
1 1 0 .0
1 1 5 .0
1 2 0 .0
1 2 5 .0
1 3 0 .0
1 3 5 .0
1 4 0 .0
1 4 5 .0
1 5 0 .0
1 5 5 .0
1 6 0 .0
6 0 .1











9 5 .0  
1 0 0 .0
1 0 5 .0
1 1 0 .0
1 1 5 .0
1 1 5 .0
1 2 0 .0
1 2 5 .0
1 3 0 .0
1 3 5 .0
1 3 7 .0
1 4 0 .0
1 4 5 .0
1 5 0 .0
2 0 .2 5
1 9 .5 0  
1 8 .6 0
1 7 .7 0
1 6 .7 0
1 5 .8 0
1 4 .4 0
1 3 .5 0  
1 2 .6 0  
1 2 .1 0
1 1 .0 0
1 8 .2 9  
2 1 .6 8
9 .0 0
2 2 .0 0
2 2 .4 0  
2 1 .2 0
1 5 .5 0
1 1 .3 0
1 0 .7 0
1 6 .1 0
2 7 .3 0  
2 8 .6 0
2 7 .6 0
2 9 .0 0
2 6 .4 0
2 8 .3 0
2 7 .5 0
2 7 .9 0
2 7 .7 5
2 7 .5 0  
2 6 .6 5
2 6 .7 5
2 6 .2 5
2 5 .0 0
2 3 .7 0
2 2 .7 0
2 0 .8 0
1 9 .7 0  
1 8 .3 5
1 7 .4 0
1 5 .1 0  
1 3 .9 5
1 3 .0 0
2 1 .4 0
1 7 .8 0
2 3 .6 0  
1 1 .80
1 4 .2 0
1 7 .2 0
2 1 .3 0
2 8 .3 0
2 9 .3 0
2 9 .8 0
2 5 .6 0
3 0 .1 0
2 9 .9 0
3 0 .0 0
2 8 .9 0
2 7 .9 0
2 6 .5 0
2 3 .3 0
2 5 .0 0
2 3 .5 0
2 1 .8 0
2 0 .6 0
1 7 .3 0
1 9 .0 0  
1 7 .8 0





















1 .4 0  
0 .5 0  
0 .5 0  






















0 .9 0  
1 .0 0  
0 .9 0 






















FISCHER 66 BONN 
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66  BONN
FISCHER 66  BONN 
M ILLER  63 GLASGOW 
M ILLER  63 GLASGOW 
HIGHLAND 63 CORNELL 
M ILLER 63 GLASGOW
OAKLEY 55 CALTECH 
OAKLEY 55 CALTECH 
OAKLEY 55 CALTECH 
OAKLEY 55 CALTECH 
MCDONALD 57 CALTECH
MCDONALD 57 CALTECH 
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66  BONN 
FISCHER 66  BONN
M ILLER 63 GLASGOW 
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66 BONN 
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66  BONN 
FISCHER 66  BONN 
BERKELMAN 60 CORNELL
BERKELMAN 60 CORNELL 
BERKELMAN 60 CORNELL 
HIGHLAND 63 CORNELL 
BERKELMAN 60 CORNELL 
MCDONALD 57 CALTECH
MCDONALD 57 CALTECH 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66  BONN 
OAKLEY 55 CALTECH
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66 BONN
FISCHER 66  BONN 
OAKLEY 55 CALTECH 
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66  BONN
FISCHER 66 BONN 
OAKLEY 55 CALTECH 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
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ID k la b
GeV
θCM σ( θ) 
μb / SR
  Δσ(θ)











































































0 .3 2 0
0 .3 2 0
0 .3 2 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 0
0 .3 4 2
0 .3 4 2
0 .3 4 3
0 .3 5 1
0 .3 5 7
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 6 0
0 .3 7 5
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
0 .3 8 0
1 5 3 .0
1 5 5 .0






9 5 .0  
1 0 0 .0
1 0 5 .0
1 1 0 .0
1 1 5 .0
1 2 0 .0
1 2 5 .0
1 3 0 .0
1 3 5 .0
1 4 0 .0
1 4 5 .0
1 5 0 .0
1 5 5 .0




4 2 .5  
3 2 .9  









9 5 .0  
1 0 0 .0
1 0 5 .0
1 1 0 .0
1 1 5 .0
1 1 6 .0  
1 2 0 .0
1 2 5 .0
1 3 0 .0
1 3 5 .0
1 3 8 .0
1 4 0 .0
1 4 5 .0
1 5 0 .0
1 5 3 .0
1 5 5 .0








9 5 .0  
1 0 0 .0
1 0 5 .0
1 1 0 .0
1 1 5 .0
1 2 0 .0
1 3 0 .0
1 3 5 .0
1 4 0 .0
1 4 5 .0
1 0 .9 0
1 3 .9 0
1 3 .3 0
1 1 .3 0
2 6 .5 0
2 7 .0 0  
2 7 .8 5  
2 7 .9 5
2 7 .3 0
2 6 .7 0
2 6 .1 0
2 5 .5 5
2 4 .2 0
2 2 .7 0
2 1 .3 0
1 9 .5 5
1 7 .7 0
1 6 .0 0
1 4 .8 0
1 2 .8 0
1 1 .8 0
1 0 .6 0
1 9 .0 0  
2 4 .40 
2 0 .20
1 4 .3 0
9 .3 0
1 4 .8 0
1 5 .6 0
1 8 .2 0
2 1 .5 0
2 2 .9 0
2 2 .5 0  
2 3 .3 0  
2 4 .1 5
2 2 .0 0
2 3 .7 5
2 3 .1 0
2 1 .5 5
2 0 .6 0
1 9 .5 0
1 7 .8 0
1 8 .4 5
1 7 .0 0
1 5 .7 0
1 4 .2 5
1 2 .9 0
1 2 .4 5
1 1 .3 0  




1 5 .8 0
1 5 .7 5
1 6 .2 5
1 7 .9 0
1 8 .2 5
1 8 .1 0  
1 8 .3 5
1 8 .0 0  
1 8 .0 0
1 6 .8 0
1 6 .3 0  
1 5 .1 0
1 4 .0 0
1 1 .8 0























0 .2 5  
0 .2 0  
1 .0 0  
1 .1 0  
0 .9 0
1 .2 0  
2 .1 0  
1 .5 0  






















0 .6 0  
0 .2 0  
0 .2 0  

















OAKLEY 55 CALTECH 
FISCHER 66 BONN 
FISCHER 66 BONN 
HIGHLAND 63 CORNELL 
FISCHER 66 BONN
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66  BONN
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66  BONN 
FISCHER 66  BONN
FISCHER 66 BONN 
FISCHER 66  BONN 
BERKELMAN 60 CORNELL 
BERKELMAN 60 CORNELL 
BERKELMAN 60 CORNELL
BERKELMAN 60 CORNELL 
BERKELMAN 60 CORNELL 
MCDONALD 57 CALTECH 
MCDONALD 57 CALTECH 
OAKLEY 55 CALTECH
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
OAKLEY 55 CALTECH 
FISCHER 66 BONN 
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66 BONN 
OAKLEY 55 CALTECH 
FISCHER 66  BONN 
FIS C H ER 66 BONN 
FISCHER 66  BONN
FISCHER 66 BONN 
OAKLEY 55 CALTECH 
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
OAKLEY 55 CALTECH 
FISCHER 66 BONN 
FISCHER 66 BONN 
BERKELMAN 60 CORNELL 
FISCHER 66 BONN
FISCHER 66 BONN 
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66  BONN 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66  BONN 
FISCHER 66  BONN
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66  BONN 
FISCHER 66 BONN 







































































0 .3 8 0
0 .3 8 2
0 .3 8 7
0 .3 9 3
0 .3 9 5
0 .3 9 5
0 .3 9 6
0 .3 9 8
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 0
0 .4 0 2
0 .4 0 5
0 .4 0 9  
0 .4 1 0  
0 .4 1 2  
0 .4 1 5   
0 .4 2 0
0 .4 2 0
0 .4 2 2
0 .4 2 5
0 .4 2 6
0 .4 3 0
0 .4 3 2
0 .4 3 5
0 .4 3 5
0 .4 3 9
0 .4 4 0
0 .4 4 5
0 .4 4 5
0 .4 4 8
0 .4 5 0
0 .4 5 0
0 .4 5 0
0 .4 5 0
0 .4 5 0
0 .4 5 0
0 .4 5 0
0 .4 5 1
0 .4 5 2
0 .4 5 5
0 .4 5 5
0 .4 5 7
0 .4 5 8
0 .4 6 0
0 .4 6 0
0 .4 6 4
0 .4 6 6
0 .4 6 8
0 .4 7 3
0 .4 7 5
0 .4 7 7
0 .4 7 9
1 5 0 .0  




1 3 5 .0
4 6 .7










9 5 .0  
1 0 0 .0
1 0 5 .0
1 1 0 .0
1 1 5 .0
1 1 7 .0
1 2 0 .0
1 2 5 .0
1 3 0 .0
1 3 8 .0
1 5 3 .0
1 3 5 .0
1 2 0 .0
2 9 .2
1 3 5 .0
1 2 0 .0
1 3 5 .0
1 2 0 .0
1 3 5 .0
6 6 .7
1 3 5 .0
1 2 0 .0
1 3 5 .0
1 2 0 .0
5 8 .0
1 3 5 .0
1 2 0 .0
1 3 5 .0
1 2 0 .0





1 1 7 .0
1 2 5 .0
1 3 8 .0
1 5 3 .0
4 2 .0
1 2 0 .0  
5 .8
1 3 5 .0  
3 3 .9
1 2 0 .0  
6 .7
1 3 5 .0
1 3 5 .0
1 2 0 .0
1 3 5 .0
1 3 5 .0
1 2 0 .0  
1 3 5 .0
6 0 .0
7 .7 5
1 4 .5 0  




9 .8 0  
1 1 .7 0  
1 0 .2 0  
1 2 .6 0
1 3 .6 0
1 3 .6 0
1 3 .8 0
1 4 .2 5
1 4 .5 0
1 4 .2 5  
1 4 .1 0  
1 4 .3 5
1 4 .0 0
1 3 .2 5
1 2 .5 0
1 1 .8 0  
1 0 .9 0  
1 0 .8 5  





1 2 .6 0
6 .1 0
8 .5 0  
1 0 .4 0
6 .9 0
1 0 .0 0
7 .2 0
9 .7 0  
7 .1 0













































































0 .4 0  
0 .5 0  























FISCHER 66 BONN 
BERKELMAN 60 CORNELL 
BERKELMAN 60 CORNELL 
HIGHLAND 63 CORNELL 
BERKELMAN 60 CORNELL
BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL 
BACCI 66 FRASCATI 
MCDONALD 57 CALTECH 
FISCHER 66 BONN
FISCHER 66 BONN 
OAKLEY 55 CALTECH 
FISCHER 66 BONN 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66  BONN 
OAKLEY 55 CALTECH 
FISCHER 66  BONN 
FISCHER 66  BONN 
FISCHER 66  BONN
FISCHER 66 BONN 
FISCHER 66 BONN 
OAKLEY 55 CALTECH 
FISCHER 66 BONN 
FISCHER 66 BONN
FISCHER 66 BONN 
OAKLEY 55 CALTECH 
OAKLEY 55 CALTECH 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
BERKELMAN 60 CORNELL 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL 
MCDONALD 57 CALTECH 
OAKLEY 55 CALTECH
OAKLEY 55 CALTECH 
OAKLEY 55 CALTECH 
DEWIRE 58 + 59 CORNELL 
OAKLEY 55 CALTECH 
OAKLEY 55 CALTECH
BERKELMAN 60 CORNELL 
BACCI 66 FRASCATI 
HIGHLAND 63 CORNELL 
BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL
BACCI 66 FRASCATI 
HIGHLAND 63 CORNELL 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
VETTE 58 CALTECH
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Δσ(θ ) R eference ID k la b
GeV
θCM σ (θ )
μb/SR







































































0 .4 8 1
0 .4 8 2
0 .4 8 2
0 .4 8 4
0 .4 8 6
0 .4 8 6
0 .4 8 6
0 .4 8 7
0 .4 9 0
0 .4 9 0
0 .4 9 1
0 .4 9 2
0 .4 9 5
0 .4 9 5
0 .4 9 5
0 .4 9 5
0 .4 9 6
0 .4 9 7
0 .4 9 9
0 .5 0 0
0 .5 0 2
0 .5 0 2
0 .5 0 5
0 .5 0 7
0 .5 0 8
0 .5 0 8
0 .5 0 9
0 .5 0 9
0 .5 0 9
0 .5 1 3
0 .5 1 4
0 .5 1 4
0 .5 1 6
0 .5 1 6
0 .5 1 7
0 .5 1 9
0 .5 1 9
0 .5 2 1
0 .5 2 4
0 .5 2 4
0 .5 2 5
0 .5 2 5
0 .5 2 6
0 .5 2 8
0 .5 2 9
0 .5 2 9
0 .5 3 3
0 .5 3 4
0 .5 3 5
0 .5 3 8
0 .5 3 8
0 .5 4 0
0 .5 4 0
0 .5 4 0
0 .5 4 2
0 .5 4 4
0 .5 4 4
0 .5 4 5
0 .5 4 6
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 0
0 .5 5 1
0 .5 5 5
0 .5 5 6
0 .5 5 7
0 .5 6 0
0 .5 6 2
0 .5 6 3
1 2 0 .0
5 9 .0




1 2 0 .0
1 3 5 .0
7 6 .6
1 3 5 .0
1 2 0 .0
9 0 .0
7 5 .0  
1 2 0 .0
1 3 5 .0
1 4 7 .0
1 4 7 .0
1 2 0 .0
7 6 .6  
1 2 0 .0
1 2 0 .0
1 3 5 .0
9 0 .0
1 3 5 .0
5 0 .6




1 3 5 .0
5 .6
1 2 0 .0
4 4 .0
9 0 .0
1 3 5 .0
7 6 .6
1 2 0 .0
1 3 5 .0
4 5 .0
1 2 0 .0
3 6 .9
1 3 5 .0
9 0 .0
1 2 0 .0
7 6 .6
1 3 5 .0  
1 3 6 .4
1 3 5 .0
9 0 .0
3 8 .5
1 3 5 .0
5 2 .0
7 6 .6  
90 .0
1 3 5 .0
9 0 .0
1 2 0 .0
1 3 6 .3
1 3 5 .0
9 0 .0
9 0 .0
1 2 5 .0
1 3 5 .0
7 6 .6
1 3 5 .0
9 0 .0
1 3 6 .3
1 2 0 .0  













7 .9 0  









































































1 .2 6  
2 .2 1  
0 .3 0  







0 .3 0  
1 .4 0  
0 .4 0  






















0 .2 0  
0 .3 0  
0 .3 0  

















BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL 
BACCI 66 FRASCATI 
VETTE 58 CALTECH 
VETTE 58 CALTECH
VETTE 58 CALTECH 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
VETTE 58 CALTECH 
VETTE 58 CALTECH 
BACCI 66  FRASCATI
VETTE 58 CALTECH 
VETTE 58 CALTECH 
BACCI 66 FRASCATI 
WARD 66 UCLA 
STEIN  58 CORNELL
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL
BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL 
BERKELMAN 60 CORNELL 
WARD 66 UCLA 
BACCI 66 FRASCATI
HIGHLAND 63 CORNELL 
BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
WARD 66 UCLA 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
VETTE 58 CALTECH 
BACCI 66 FRASCATI
BERKELMAN 60 CORNELL 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
WARD 66 UCLA
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
B E LLE T T IN I 66 FRASCATI
BACCI 66 FRASCATI 
DEWIRE 58 + 59 CORNELL 
WARD 66 UCLA 
STEIN  58 CORNELL 
BACCI 66 FRASCATI
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
DEWIRE 58 + 59 CORNELL 
DEWIRE 58 + 59 CORNELL 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 








































































0 .5 6 3
0 .5 6 5
0 .5 6 7
0 .5 6 7
0 .5 6 9
0 .5 7 0
0 .5 7 0
0 .5 7 1
0 .5 7 2
0 .5 7 2
0 .5 7 3
0 .5 7 4
0 .5 7 6
0 .5 7 6
0 .5 7 7
0 .5 7 8
0 .5 7 9
0 .5 7 9
0 .5 8 0
0 .5 8 1
0 .5 8 1
0 .5 8 2
0 .5 8 2
0 .5 8 3
0 .5 8 3
0 .5 8 4
0 .5 8 4
0 .5 8 5
0 .5 8 7
0 .5 8 7
0 .5 8 7
0 .5 8 7
0 .5 8 9
0 .5 8 9
0 .5 9 0
0 .5 9 0
0 .5 9 0
0 .5 9 1
0 .5 9 2
0 .5 9 2
0 .5 9 3
0 .5 9 3
0 .5 9 3
0 .5 9 4
0 .5 9 4
0 .5 9 4
0 .5 9 5
0 .5 9 5
0 .5 9 5
0 .5 9 6
0 .5 9 7  
0 .5 9 7  
0 .5 9 8  
0 .5 9 9  
0 .5 9 9
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 0
0 .6 0 1
0 .6 0 3
0 .6 0 4
0 .6 0 4
0 .6 0 7
0 .6 0 8
0 .6 0 8
0 .6 0 9
0 .6 0 9
1 2 0 .0
9 0 .0  
1 2 0 .0
1 3 5 .0  




1 2 0 .0
1 3 5 .0
1 2 3 .2
9 0 .0
7 6 .6
1 2 0 .0
1 3 5 .0
2 8 .0
9 0 .0
1 3 5 .0




1 3 6 .2
5 2 .5
1 3 5 .0
4 5 .0
7 6 .6
1 2 0 .0
4 5 .3
6 0 .0
1 2 3 .1
1 3 5 .0
7 6 .6
9 0 .0  
4 .1
1 2 0 .0  
1 2 0 .0




1 2 0 .0
1 4 7 .0
6 0 .0
9 3 .3
1 2 0 .0  
6 0 .0
9 0 .0  
1 2 0 .0  
1 3 6 .1
8 5 .0
1 3 5 .0
7 6 .6
9 0 .0




1 1 5 .0
1 3 8 .0
1 8 0 .0
1 2 3 .0
1 3 5 .0
6 0 .9
7 6 .6
6 0 .0  
9 0 .0
9 3 .3
1 2 0 .0  




1 .5 0  
2 .3 7
2 .2 1
1 .9 0  











2 .5 0  
2 .0 6












3 .1 9  
3 .1 0
1 .3 0
3 .8 0  
2 .0 0
1 .4 0
1 .8 0  
1 .8 1
2 .5 6





















1 .5 0  
1 .8 1
2 .9 1











































































BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
WARD 66 UCLA
B E L L E T T IN I 6 6  FRASCATI 
BERKELMAN 60 CORNELL 
WARD 66 UCLA 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
BERKELMAN 60 CORNELL 
VETTE 58 CALTECH 
BACCI 66  FRASCATI 
BACCI 66 FRASCATI 
WARD 66  UCLA
BACCI 66 FRASCATI 
VETTE 58 CALTECH 
WARD 66 UCLA 
VETTE 58 CALTECH 
BACCI 66 FRASCATI
VETTE 58 CALTECH 
WARD 66 UCLA 
BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL 
VETTE 58 CALTECH
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
HIGHLAND 63 CORNELL
STEIN  58 CORNELL 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL 
WARD 66 UCLA
VETTE 58 CALTECH 
VETTE 58 CALTECH 
VETTE 58 CALTECH 
D IE B OLD 63 CALTECH 
WARD 66 UCLA
BACCI 66 FRASCATI 
B E L L E T T IN I 66  FRASCATI 
DIEBOLD 63 CALTECH 
D IEBO LD 63  CALTECH 
WARD 66 UCLA
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
WORLOCK 60 CALTECH 
WORLOCK 60 CALTECH 
WORLOCK 60  CALTECH 
WORLOCK 60 CALTECH 
WORLOCK 60 CALTECH
DE STAEBLER 65 STANFORD 
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA 
WARD 66 UCLA
B E LLE T T IN I 66  FRASCATI 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
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ID k la b
GeV
θCM σ (θ )
μb/SR
Δσ(θ ) R eference ID
GeV
θCM σ (θ )
μb / SR







































































0 .6 1 0
0 .6 1 0
0 .6 1 0
0 .6 1 0
0 .6 1 1
0 .6 1 2
0 .6 1 4
0 .6 1 5
0 .6 1 6
0 .6 1 7
0 .6 1 8
0 .6 1 8
0 .6 1 9
0 .6 1 9
0 .6 2 0
0 .6 2 0
0 .6 2 1
0 .6 2 4
0 .6 2 4
0 .6 2 4
0 .6 2 5
0 .6 2 6
0 .6 2 7
0 .6 2 8
0 .6 2 8
0 .6 2 8
0 .6 3 0
0 .6 3 0
0 .6 3 1
0 .6 3 1
0 .6 3 1
0 .6 3 2
0 .6 3 4
0 .6 3 5
0 .6 3 6
0 .6 3 6
0 .6 3 9
0 .6 3 9
0 .6 4 0
0 .6 4 0
0 .6 4 0
0 .6 4 0
0 .6 4 0
0 .6 4 0
0 .6 4 1
0 .6 4 3
0 .6 4 3
0 .6 4 4
0 .6 4 4
0 .6 4 4
0 .6 4 5
0 .6 4 5
0 .6 4 5
0 .6 4 7
0 .6 4 7
0 .6 4 8
0 .6 5 0
0 .6 5 0
0 .6 5 1
0 .6 5 1
0 .6 5 2
0 .6 5 2
0 .6 5 3
0 .6 5 3
0 .6 5 5
0 .6 5 5
0 .6 5 6
0 .6 5 6
0 .6 5 7
0 .6 5 9
3 8 .6  
6 0 .0
8 4 .9
9 0 .0  
1 3 6 .1
7 6 .6
1 3 5 .0




1 3 5 .0
7 6 .6
1 2 0 .0
3 7 .0
1 8 0 .0
9 3 .2
3 9 .9
9 0 .0  
1 2 0 .0
8 4 .9
1 0 7 .9
1 3 6 .0
7 6 .6
1 2 0 .0
1 3 5 .0




1 2 2 .9
1 2 0 .0
7 6 .6
1 3 5 .0
9 3 .2
1 2 0 .0
6 0 .0




9 0 .0  
1 2 0 .0  
1 8 0 .0
6 0 .1
5 1 .8
1 3 5 .9
6 0 .9
9 0 .0  
1 2 0 .0
7 6 .5  
1 2 0 .0  
1 3 5 .0
9 0 .0  
1 2 2 .8
1 2 0 .0
9 0 .0




1 2 0 .0
6 0 .1  
1 0 7 .8
9 0 .0
1 3 5 .0
5 1 .8





3 .8 1  















3 .6 0  
2 .1 0
3 .5 3









3 .1 8  
2 .0 0
2 .9 6




















































0 .0 6  
0 .2 5  
0 .4 6  












0 .3 5  
0 .2 0  
0 .2 1  





































BERKELMAN 60 CORNELL 
STEIN  58 CORNELL 
WARD 66 UCLA 
STEIN  58 CORNELL 
WARD 66 UCLA
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA
B E LLE T T IN I 66 FRASCATI 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
VETTE 58 CALTECH
DE STAEBLER 65 STANFORD 
WARD 66 UCLA 
B E LLE T T IN I 66 FRASCATI 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
BACCI 66 FRASCATI
BACCI 66 FRASCATI 
WARD 66 UCLA 
B E LLE T T IN I 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA
BACCI 66 FRASCATI 
D IEBO LD 63 CALTECH 
WARD 66  UCLA 
VETTE 58 CALTECH 
DEWIRE 58 + 59 CORNELL
WARD 66 UCLA 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
DE STAEBLER 65 STANFORD 
B E LLE T T IN I 66 FRASCATI
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
DIEBOLD 63 CALTECH 
BACCI 66 FRASCATI
WARD 66 UCLA 
DIEBOLD 63 CALTECH 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
WARD 66 UCLA
BACCI 66  FRASCATI 
DEWIRE 58 + 59 CORNELL 
DEWIRE 58 + 59 CORNELL 
WARD 66 UCLA 
WARD 66 UCLA
VETTE 58 CALTECH 
BACCI 66 FRASCATI 
B E LLE T T IN I 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 








































































0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 0
0 .6 6 1
0 .6 6 1
0 .6 6 1
0 .6 6 2
0 .6 6 4
0 .6 6 5
0 .6 6 7
0 .6 6 7  
0 .6 6 8  
0 .6 6 9  
0. 669  
0 .6 7 0
0 .6 7 4
0 .6 7 5
0 .6 7 5
0 .6 7 5
0 .6 7 6
0 .6 7 8
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 0
0 .6 8 1
0 .6 8 2
0 .6 8 2
0 .6 8 3
0 .6 8 4
0 .6 8 4
0 .6 8 5
0 .6 8 5
0 .6 8 5
0 .6 8 7
0 .6 8 7
0 .6 8 8
0 .6 8 8
0 .6 8 9
0 .6 8 9
0 .6 9 0
0 .6 9 0
0 .6 9 0
0 .6 9 0
0 .6 9 1
0 .6 9 2
0 .6 9 2






8 0 .0  
1 2 0 .0
1 3 0 .0
1 4 0 .0
1 5 0 .0
1 6 0 .0
1 7 0 .0
1 8 0 .0
9 0 .0
1 3 5 .0
1 3 5 .8
7 6 .5
6 0 .1
1 2 2 .7
9 3 .0
1 0 7 .7















1 0 0 .0  
1 1 0 .0  
1 2 0 .0  
1 2 0 .0
1 3 0 .0
1 3 5 .7
1 4 0 .0
1 5 0 .0
1 6 0 .0
1 7 0 .0
1 8 0 .0
7 6 .4
6 0 .1  
1 0 7 .6
9 0 .0  
1 2 0 .0  
1 2 2 .5
3 0 .3
5 1 .8
9 2 .9  
1 2 0 .0




1 0 5 .0
9 0 .0
9 0 .0
1 2 0 .0
1 8 0 .0
1 2 0 .0
6 0 .0  
1 2 0 .0
3 .9
1 .0 0
1 .7 6  
2 .0 5  












1 .7 6  



















3 .3 7  
3 .4 7
3 .1 5  





1 .1 9  
1 .2 2
0 .8 8   
1 .0 8
3 .0 3  










2 .3 0  
2 .2 7
3 .4 5





























0 .3 7  
0 .1 0  
0 .1 9  















































BERKELMAN 60 CORNELL 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
VETTE 58 CALTECH
DE STAEBLER 65  STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI
WARD 66  UCLA 
WARD 66 UCLA 
B E LLE T T IN I 66  FRASCATI 
WARD 66 UCLA 
WARD 66 UCLA
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA
WARD 66  UCLA 
BERKELMAN 60 CORNELL 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
WARD 66 UCLA
B E LLE T T IN I 6 6  FRASCATI 
VETTE 58 CALTECH 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
BACCI 66 FRASCATI
DE STAEBLER 65 STANFORD 
WARD 66 UCLA 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 6 5  STANFORD 
WARD 66 UCLA 
B E LLE T T IN I 66  FRASCATI 
WARD 66 UCLA
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BERKELMAN 60 CORNELL 
WARD 66 UCLA
WARD 66 UCLA 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
BE L L E T T IN I 66  FRASCATI 
VETTE 58 CALTECH
WARD 66 UCLA 
VETTE 58 CALTECH 
VETTE 58 CALTECH 
BACCI 66 FRASCATI 
STEIN  58 CORNELL
DE STAEBLER 65 STANFORD 
BACCI 66 FRASCATI 
DIEBOLD 63 CALTECH 
VETTE 58 CALTECH 
HIGHLAND 63 CORNELL
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θCM σ (θ ) 
μb/SR
R eference ID k lab
GeV
θCM σ (θ )
μb/SR







































































0 .6 9 3
0 .6 9 3
0 .6 9 3
0 .6 9 3
0 .6 9 4
0 .6 9 4
0 .6 9 5
0 .6 9 8
0 .6 9 8
0 .6 9 8
0 .6 9 9
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 1
0 .7 0 1
0 .7 0 2
0 .7 0 2
0 .7 0 3
0 .7 0 3
0 .7 0 3
0 .7 0 4
0 .7 0 7
0 .7 0 9
0 .7 1 0
0 .7 1 0
0 .7 1 0
0 .7 1 1
0 .7 1 1
0 .7 1 1
0 .7 1 2
0 .7 1 5
0 .7 1 5
0 .7 1 6
0 .7 1 8
0 .7 1 9
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 0
0 .7 2 1
6 0 .9
8 4 .5
1 3 5 .0
1 3 5 .0
9 0 .0
1 2 0 .0  
1 2 0 .0
3 4 .7
9 0 .0











1 0 0 .0
1 1 0 .0
1 1 4 .0
1 2 0 .0  
1 2 0 .0
1 3 0 .0
1 3 5 .6
1 3 8 .0  
140 .0
1 5 0 .0
1 6 0 .0
1 7 0 .0
1 8 0 .0  
5 1 .8
7 6 .3
1 3 5 .0
1 4 7 .0
3 9 .1
9 2 .8
1 2 0 .0
1 2 2 .4  






6 0 .8  
1 2 0 .0
8 4 .4
1 0 7 .4  
1 2 0 .0
9 0 .0  
5 1 .8






9 0 .0  
1 0 0 .0  
1 1 0 .0  
1 2 0 .0
1 3 0 .0
1 4 0 .0
1 6 0 .0
1 7 0 .0
1 8 0 .0
9 0 .0
2 .7 8
4 .9 6  









1 .9 6  
2 .3 1












2 .3 9  
2 .3 3  











5 .5 9  
2 .2 0
3 .7 0  
2 .1 0
3 .7 0  





2 .5 0  
5 .2 9
4 .8 9
2 .6 0  
























































































WARD 66 UCLA 
WARD 66 UCLA 
BACCI 66 FRASCATI 
VETTE 58 CALTECH 
DIEBOLD 63 CALTECH
D IEBO LD 63 CALTECH 
BACCI 66 FRASCATI 
BERKELMAN 60 CORNELL 
BACCI 66 FRASCATI 
WARD 66 UCLA
B E LLE T T IN I 66 FRASCATI 
B E LLE T T IN I 66 FRASCATI 
DE STAEBLER 65 STANFORD 
WORLOCK 60 CALTECH 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
WORLOCK 60 CALTECH 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
WORLOCK 60 CALTECH
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
WORLOCK 60 CALTECH 
DE STAEBLER 65 STANFORD 
BACCI 66 FRASCATI
DE STAEBLER 65 STANFORD 
WARD 66 UCLA 
WORLOCK 60 CALTECH 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
WARD 66 UCLA 
WARD 66 UCLA
BACCI 66 FRASCATI 
VETTE 58 CALTECH 
BERKELMAN 60 CORNELL 
WARD 66 UCLA 
BACCI 66 FRASCATI
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA 
VETTE 58 CALTECH 
STEIN  58 CORNELL
STEIN  58 CORNELL 
B E LLE T T IN I 66  FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA
WARD 66 UCLA 
BACCI 66 FRASCATI 
BACCI 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI
B E LLE T T IN I 66  FRASCATI 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65  STANFORD 








































































0 .7 2 2
0 .7 2 2
0 .7 2 2
0 .7 2 2
0 .7 2 3
0 .7 2 5
0 .7 2 5
0 .7 3 0
0 .7 3 0
0 .7 3 0
0 .7 3 1
0 .7 3 2
0 .7 3 3
0 .7 3 3
0 .7 3 4
0 .7 3 4
0 .7 3 6
0 .7 4 0
0 .7 4 0
0 .7 4 0
0 .7 40
0 .7 4 0
0 .7 4 0
0 .7 40
0 .7 4 0
0 .7 4 0
0 .7 40
0 .7 4 0
0 .7 4 0
0 .7 4 0
0 .7 4 0
0 .7 40
0 .7 4 1
0 .7 4 1
0 .7 4 2
0 .7 4 3
0 .7 4 3




0 .7 4 5
0 .7 4 5
0 .7 4 6
0 .7 4 6
0 .7 4 8
0 .7 4 9
0 .7 5 0
0 .7 5 0
0 .7 5 0
0 .7 5 0
0 .7 5 0
0 .7 5 0
0 .7 5 1
0 .7 5 5
0 .7 5 5
0 .7 5 5
0 .7 5 5
0 .7 5 6
0 .7 5 8
0 .7 5 9
0 .7 6 0
0 .7 6 0
0 .7 6 0
0 .7 6 0
0 .7 6 0
0 .7 6 0
0 .7 6 0
0 .7 6 0
0 .7 6 0
5 9 .9
7 6 .2  
9 2 .6
1 3 5 .5
4 0 .5
9 0 .0
1 2 2 .3
6 0 .0  
6 0 .8
1 8 0 .0
7 6 .1









6 0 .0  
8 0 .0
9 0 .0  
1 0 0 .0  
1 1 0 .0
1 2 0 .0
1 3 0 .0
1 4 0 .0
1 5 0 .0
1 6 0 .0
170 .0









1 2 0 .0
7 6 .0
1 3 5 .4
4 0 .6
5 9 .8






1 2 5 .0
1 8 0 .0  













8 0 .0  
9 0 .0
1 0 0 .0
1 1 0 .0
3 .3 8
3 .7 9
5 .9 0  
2 .6 2  
3 .0 4
4 . 20 
4 .3 1  
2 .6 6







3 .0 7  
2 .2 0  
2 .1 2  





4 .3 8  
3 .8 4
3 .3 0
2 .6 9  
2 .1 7










2 .0 8  
1 .0 2
3 .0 9  
3 .8 7
2 .4 5  


















2 .5 2  
2 .2 2  
3 .0 0  
3 .3 3

































































0 .2 3  
0 .6 4  
0 .1 4  
0 .1 5  
0 .1 6
0 .1 4 
0 .1 6  
0 .1 4 
0 .1 2  
0 .1 2
B E LLE T T IN I 66  FRASCATI 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
B E LLE T T IN I 66  FRASCATI
BACCI 66 FRASCATI 
WARD 66 UCLA 
DIEBOLD 63 CALTECH 
WARD 66 UCLA 
DE STAEBLER 65 STANFORD
WARD 66 UCLA 
WARD 66 UCLA 
DIEBOLD 63  CALTECH 
WARD 66 UCLA 
VETTE 58 CALTECH
B E LLE T T IN I 6 6  FRASCATI 
WARD 66 UCLA 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DEWIRE 58 + 59 CORNELL
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
TALMAN 63 CALTECH 
TALMAN 63 CALTECH 
BACCI 66 FRASCATI
TALMAN 63 CALTECH 
DIEBOLD 63 CALTECH 
WARD 66 UCLA 
VETTE 58 CALTECH 
TALMAN 63 CALTECH
DIEBOLD 63 CALTECH 
WARD 66 UCLA 
WARD 66 UCLA 
B E LLE T T IN I 66  FRASCATI 
B E LLE T T IN I 66  FRASCATI
WARD 66 UCLA 
BACCI 66 FRASCATI 
TALMAN 63 CALTECH 
B E LLE T T IN I 6 6  FRASCATI 
WARD 66 UCLA
DEWIRE 58 + 59 CORNELL 
DEWIRE 58 + 59 CORNELL 
DE STAEBLER 65 STANFORD 






B E LLE T T IN I 6 6  FRASCATI
TALMAN 63 CALTECH 
VETTE 58 CALTECH 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
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Δσ(θ ) R eference ID kla b
GeV
θCM σ (θ )
μb/SR







































































0 .7 6 0
0 .7 6 0
0 .7 6 0
0 .7 6 0
0 .7 6 0
0 .7 6 0
0 .7 6 0
0 .7 6 2
0 .7 6 3
0 .7 6 5
0 .7 6 9
0 .7 7 0
0 .7 7 0
0 .7 7 0
0 .7 7 0
0 .7 7 0
0 .7 7 1
0 .7 7 1
0 .7 7 2
0 .7 7 2
0 .7 7 3
0 .7 7 9
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 0
0 .7 8 2
0 .7 8 2
0 .7 8 4
0 .7 8 4
0 .7 8 4
0 .7 8 4
0 .7 8 6
0 .7 8 6
0 .7 8 8
0 .7 8 8
0 .7 8 9
0 .7 9 0
0 .7 9 0
0 .7 9 0
0 .7 9 0
0 .7 9 2
0 .7 9 2
0 .7 9 2
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 3
0 .7 9 5
0 .7 9 7
0 .7 9 7
0 .7 9 7
0 .7 9 9
0 .7 9 9
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
1 2 0 .0
1 3 0 .0
1 4 0 .0
1 5 0 .0
1 6 0 .0
1 7 0 .0
1 8 0 .0




5 9 .7  
7 5 .9
9 0 .0  
1 3 5 .2
1 8 0 .0
9 .0
1 0 6 .9
4 5 .0  
6 0 .6










1 0 0 .0  
1 1 0 .0  
1 2 0 .0
1 3 0 .0
1 5 0 .0
1 6 0 .0
1 7 0 .0









9 0 .0  




1 1 3 .0
1 8 0 .0
4 0 .7
9 0 .0
1 0 6 .8
9 0 .0
1 0 5 .0
1 2 0 .0




1 3 5 .0  
1 2 1 .8






2 .8 3  
2 .4 3
1 .8 3  
1 .6 5


















2 .6 8  
3 .5 1
3 .9 3
3 .9 6  
4 .0 3  
4 .6 8  
4 .3 5
4 .1 1
3 .4 8  





1 .0 8 









3 .1 2  
5 .6 0  
2 .5 9
2 .3 3













































0 .2 0  
0 .1 3  

















0 .3 0  
0 .2 1  
0 .3 4  







0 .4 3  
0 .1 7  
0 .2 4  







0 .4 5  
0 .3 0  
0 .1 4  
0 .1 2  
0 .1 3
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
VETTE 58 CALTECH 
BACCI 66 FRASCATI 
WARD 66 UCLA
B E LLE T T IN I 66 FRASCATI 
B E LLE T T IN I 66 FRASCATI 
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA
DE STAEBLER 65 STANFORD 
TALMAN 63 CALTECH 
WARD 66 UCLA 
VETTE 58 CALTECH 
WARD 66 UCLA
WARD 66 UCLA 
BACCI 66 FRASCATI 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
WARD 66 UCLA 
DE STAEBLER 65 STANFORD 
WARD 66 UCLA 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
B E LLE T T IN I 66 FRASCATI 
B E LLE T T IN I 66 FRASCATI
TALMAN 63 CALTECH 
VETTE 58 CALTECH 
VETTE 58 CALTECH 
VETTE 58 CALTECH 
VETTE 58 CALTECH
BACCI 66  FRASCATI 
VETTE 58 CALTECH 
VETTE 58 CALTECH 
WARD 66 UCLA 
VETTE 58 CALTECH
DIEBOLD 63 CALTECH 
VETTE 58 CALTECH 
DE STAEBLER 65 STANFORD 
B E LLE T T IN I 66 FRASCATI 
BACCI 66 FRASCATI
WARD 66 UCLA 
DIEBOLD 63 CALTECH 
VETTE 58 CALTECH 
DIEBOLD 63  CALTECH 
VETTE 58 CALTECH
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA
VETTE 58 CALTECH 
BERKELMAN 60 CORNELL 
DE STAEBLER 65 STANFORD 








































































0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 0 2
0 .8 0 5
0 .8 0 6
0 .8 0 6
0 .8 0 7
0 .8 0 8
0 .8 0 8
0 .8 1 0
0 .8 1 0
0 .8 1 4
0 .8 1 4
0 .8 1 4
0 .8 1 6
0 .8 1 8
0 .8 2 0
0 .8 2 0
0 .8 2 3
0 .8 2 5
0 .8 2 6
0 .8 2 7
0 .8 2 8
0 .8 2 8
0 .8 3 3
0 .8 3 5
0 .8 3 7
0 .8 3 8
0 .8 3 8
0 .8 4 0
0 .8 4 0
0 .8 4 1
0 .8 4 1
0 .8 4 3
0 .8 4 4
0 .8 4 7
0 .8 4 8
0 .8 5 0
0 .8 5 0
0 .8 5 3
0 .8 5 3
0 .8 5 7
0 .8 5 8
0 .8 5 9
0 .8 6 4
0 .8 6 4
0 .8 6 4
0 .8 7 0
0 .8 7 1
0 .8 7 1
0 .8 7 6
0 .8 7 9
0 .8 8 0
0 .8 8 4
0 .8 8 8
0 .8 8 9








9 2 .0  
1 0 0 .0
1 1 0 .0
1 1 3 .0
1 2 0 .0  
1 2 0 .0
1 3 0 .0











9 1 .9  
1 0 6 .6







1 3 4 .9
90 .0




7 5 .4  









9 0 .0  
1 2 5 .0
3 1 .5
5 0 .0
7 5 .3  
1 3 4 .7  
1 2 1 .3
4 0 .7
8 3 .3






3 1 .5  


























2 .2 0  
4 .0 0
2 .9 0




1 .4 1  
2 .0 4
2 .7 0





3 .6 8  
2 .6 0
1 .8 7  
2 .7 4  
4 .1 5
1 .4 1  
1 .6 0
2 .6 1
3 .8 6  
2 .5 4  







1 .9 0  
2 .4 8  
3 .5 3  





3 .1 4  
1 .7 2
1 .9 6  
3 .2 1  
1 .4 9  
1 .3 7  
1 .7 6
0 .1 6  
0 .1 4  
0 .1 0  







0 .1 0  
0 .2 6  
0 .0 9  

















0 .1 6  
0 . 17 
0 .3 0  





































WORLOCK 60 CALTECH 
B E LLE T T IN I 66  FRASCATI 
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
WORLOCK 60 CALTECH
DE STAEBLER 65 STANFORD 
DE STAEBLER 65 STANFORD 
BACCI 66 FRASCATI 
WORLOCK 60 CALTECH 
DE STAEBLER 65 STANFORD
DE STAEBLER 65 STANFORD 
WORLOCK 60 CALTECH 
DE STAEBLER 65 STANFORD 
STEIN  58 CORNELL 
DE STAEBLER 65 STANFORD
WORLOCK 60 CALTECH 
BERKELMAN 60 CORNELL 
BERKELMAN 60 CORNELL 
WARD 66 UCLA 
BACCI 66 FRASCATI
VETTE 58 CALTECH 
BERKELMAN 60 CORNELL 
WARD 66 UCLA 
STEIN  58 CORNELL 
STEIN  58 CORNELL
BACCI 66 FRASCATI 
WARD 66 UCLA 
WARD 66 UCLA 
B E L L E T T IN I 66  FRASCATI 
B E LLE T T IN I 66  FRASCATI
WARD 66 UCLA 
WARD 66 UCLA 
BACCI 66 FRASCATI 
VETTE 58 CALTECH 
WARD 66 UCLA
WARD 66 UCLA 
BACCI 66 FRASCATI 
WARD 66 UCLA 
WARD 66 UCLA 
BACCI 66 FRASCATI
DIEBOLD 63  CALTECH 
WARD 66 UCLA 
WARD 66 UCLA 
B E L L E T T IN I 66  FRASCATI 
DEWIRE 58 + 59 CORNELL
DIEBOLD 63  CALTECH 
WARD 66 UCLA 
DIEBOLD 63  CALTECH 
WARD 66 UCLA 
WARD 66 UCLA
B E LLE T T IN I 66  FRASCATI 
DEWIRE 58 + 59 CORNELL 
DEWIRE 58 + 59 CORNELL 
VETTE 58 CALTECH 
TALMAN 63 CALTECH
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
B E LLE T T IN I 6 6  FRASCATI 
WARD 66 UCLA
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66  UCLA 
WARD 66 UCLA 
WARD 66 UCLA
VETTE 58 CALTECH 
VETTE 58 CALTECH 
VETTE 58 CALTECH 
DIEBOLD 63  CALTECH 
B E L L E T T IN I 66  FRASCATI
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ID k la b
GeV
θCM σ (θ) 
μb/SR











































































0 .8 9 1
0 .8 9 1
0 .8 9 2
0 .8 9 2
0 .8 9 3
0 .8 9 4
0 .8 9 7
0 .8 9 9
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 3
0 .9 0 6
0 .9 0 7
0 .9 0 7
0 .9 0 9
0 .9 1 0
0 .9 1 2
0 .9 1 6
0 .9 2 0
0 .9 2 0
0 .9 2 0
0 .9 2 0
0 .9 2 0
0 .9 2 0
0 .9 2 0
0 .9 2 0
0 .9 2 0
0 .9 2 0
0 .9 2 1
0 .9 2 2
0 .9 2 2
0 .9 2 7
0 .9 2 7
0 .9 2 7
0 .9 2 8
0 .9 2 9
0 .9 2 9
0 .9 3 0
0 .9 3 0
0 .9 3 0
0 .9 3 0
0 .9 3 0
0 .9 3 0
0 .9 3 1
0 .9 3 1
0 .9 3 1
0 .9 3 2
0 .9 3 2
0 .9 3 6
0 .9 3 6
0 .9 3 6
0 .9 3 7
0 .9 3 7
0 .9 3 8
0 .9 4 0
0 .9 4 0
0 .9 4 1
0 .9 4 2
0 .9 4 2
0 .9 4 3
0 .9 4 5
0 .9 4 5
0 .9 5 0
0 .9 5 0
0 .9 5 0
0 .9 5 0
0 .9 5 0
0 .9 5 2
0 .9 5 2
9 0 .0  
1 0 6 .0
7 5 .1  
1 2 0 .0  
1 3 4 .4




















5 7 .4  
6 0 .0  
6 7 .3
7 7 .5













1 2 5 .0
1 2 5 .0
5 1 .2
6 7 .5
1 2 0 .8
8 2 .8  
1 3 4 .2
6 0 .0
9 0 .0
1 2 0 .0






9 0 .0  
1 2 0 .0
1 0 5 .0
7 4 .6
1 3 5 .0
4 0 .7  
5 2 .5
9 0 .0
1 2 5 .0








3 .2 0  





2 .8 5  
1 .4 4  


















1 .4 7  
0 .8 9  









2 .5 0  







2 .2 7  












1 .9 0  
2 .0 1
1 .5 7  
2 .1 9  
2 .4 0

















0 .1 1  
0 .1 6  
0 .4 3  

















0 .1 0  
0 .0 9  
0 . 12 
































DIEBOLD 63 CALTECH 
WARD 66 UCLA 
WARD 66 UCLA 
DIEBOLD 63 CALTECH 
WARD 66 UCLA
WARD 66 UCLA 
WARD 66 UCLA 
TALMAN 63 CALTECH 
WARD 66 UCLA 
STEIN  58 CORNELL
STEIN  58 CORNELL 
WARD 66 UCLA 
WARD 66 UCLA 
TALMAN 63 CALTECH 
WARD 66 UCLA
TALMAN 63 CALTECH 
VETTE 58 CALTECH 
VETTE 58 CALTECH 
TALMAN 63 CALTECH 
HATCH 66 CALTECH
HATCH 66 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH
HATCH 66 CALTECH 
STEIN  58 CORNELL 
HATCH 66 CALTECH 
HATCH 66 CALTECH 
WARD 66 UCLA
TALMAN 63 CALTECH 
TALMAN 63 CALTECH 
TALMAN 63 CALTECH 
B E LLE T T IN I 66 FRASCATI 
BERKELMAN 60 CORNELL
TALMAN 63 CALTECH 
TALMAN 63 CALTECH 
WARD 66 UCLA 
DEWIRE 58 + 59 CORNELL 
DEWIRE 58 + 59 CORNELL
DEWIRE 58 + 59 CORNELL 
DEWIRE 58 + 59 CORNELL 
DEWIRE 58 + 59 CORNELL 
DEWIRE 58 + 59 CORNELL 
WARD 66 UCLA
VETTE 58 CALTECH 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
DIEBOLD 63 CALTECH
VETTE 58 CALTECH 
VETTE 58 CALTECH 
VETTE 58 CALTECH 
WARD 66 UCLA 
VETTE 58 CALTECH
BERKELMAN 60 CORNELL 
DEWIRE 58 + 59 CORNELL 
WARD 66 UCLA 
DIEBOLD 63 CALTECH 
DIEBOLD 63  CALTECH
VETTE 58 CALTECH 
WARD 66 UCLA 
VETTE 58 CALTECH 
B E LLE T T IN I 66 FRASCATI 
VETTE 58 CALTECH
DEWIRE 58 + 59 CORNELL 
JACKSON 60 CORNELL 
DEWIRE 58 + 59 CORNELL 








































































0 .9 5 3
0 .9 5 3
0 .9 5 4
0 .9 5 7
0 .9 6 4
0 .9 7 1
0 .9 7 2
0 .9 7 3
0 .9 7 5
0 .9 7 5
0 .9 7 8
0 .9 8 5
0 .9 8 7
0 .9 8 7
0 .9 8 9
0 .9 8 9
0 .9 8 9
0 .9 9 1
1 .0 0 0
1 .0 0 7
1 .0 1 6
1 .0 1 6
1 .0 1 6
1 .0 1 8
1 .0 1 9
1 .0 2 3
1 .0 2 4  
1 .0 3 3
1 .0 3 9
1 .0 4 0
1 .0 4 1
1 .0 5 0
1 .0 5 0
1 .0 5 0  
1 .0 5 8
1 .0 6 2
1 .0 6 3
1 .0 6 3  
1 .0 6 5  
1 .0 6 7
1 .0 7 1
1 .0 7 6
1 .0 8 2
1 .0 8 4
1 .0 8 8
1 .0 8 8
1 .0 9 0
1 .0 9 1  
1 .0 9 7  
1 .1 0 1
1 .1 0 8
1 .1 1 0
1 .1 1 2
1 .1 1 3
1 .1 1 7
1 .1 2 2  
1 .1 2 4  
1 .1 2 8  
1 .1 3 2  
1 .1 3 5
1 .1 3 7
1 .1 3 7
1 .1 4 0
1 .1 4 0  
1 .1 4 4
1 .1 5 1
1 .1 5 3
1 .1 5 8
1 .1 5 9
1 .1 6 0
3 0 .8
1 0 5 .4





1 2 0 .4
9 0 .6  














5 9 .2  
1 2 0 .1
1 3 3 .6  




1 2 0 .0
4 7 .0
9 0 .0





1 0 4 .5
7 3 .7
1 1 9 .7
1 3 3 .2
6 0 .0
5 0 .5  
6 0 .0
9 0 .0





1 0 4 .1









1 3 2 .8
4 7 .0
9 0 .0  
1 2 5 .0
3 6 .0
5 0 .0
6 8 .0  
8 0 .0
1 0 3 .7
2 .1 2
2 .1 9  















2 .4 2  
1 .8 6  
1 .9 8
1 .1 4  
1 .4 6  
1 .9 0
2 .2 0  
3 .0 0
2 .7 6
2 .4 4  
1 .6 7














1 .4 5  
1 .8 9  
1 .6 8
1 .0 2
1 .7 3  
1 .1 1  













1 .5 7  




1 .5 9  























0 .1 0  
0 .1 3  
0 .1 2  















































B E LLE T T IN I 6 6  FRASCATI 
WARD 66 UCLA 
VETTE 58 CALTECH 
TALMAN 63 CALTECH 
WARD 66 UCLA
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA
WARD 66 UCLA 
DIEBOLD 63 CALTECH 
WARD 66 UCLA 
WARD 66 UCLA 
B E LLE T T IN I 66  FRASCATI
DIEBOLD 63  CALTECH 
DIEBOLD 63 CALTECH 
DIEBOLD 63 CALTECH 
WARD 66 UCLA 
TALMAN 63 CALTECH
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA
WARD 66 UCLA 
WARD 66 UCLA 
D IEBO LD 63  CALTECH 
D IE B OL D 63  CALTECH 
WARD 66 UCLA
DIE B O LD 63 CALTECH 
JACKSON 60 CORNELL 
JACKSON 60 CORNELL 
JACKSON 60 CORNELL 
TALMAN 63 CALTECH
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA
WARD 66 UCLA 
WARD 66 UCLA 
DIEBO LD 63  CALTECH 
WARD 66 UCLA 
DIEBOLD 63 CALTECH
DIEBOLD 63  CALTECH 
DIEBOLD 63  CALTECH 
DIEBOLD 63 CALTECH 
TALMAN 63 CALTECH 
TALMAN 63 CALTECH
TALMAN 63 CALTECH 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA
TALMAN 63 CALTECH 
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
TALMAN 63 CALTECH
DIEBO LD 63 CALTECH 
WARD 66 UCLA 
JACKSON 60 CORNELL 
JACKSON 60 CORNELL 
JACKSON 60 CORNELL
TALMAN 63 CALTECH 
TALMAN 63 CALTECH 
TALMAN 63 CALTECH 
TALMAN 63 CALTECH 
WARD 66 UCLA
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3D k la b
GeV
θCM σ(θ ) 
μb / SR




























1 .1 6 2
1 .1 6 4
1 .1 6 7
1 .1 6 7
1 .1 6 8
1 .1 7 0
1 .1 7 0
1 .1 7 1
1 .1 7 5
1 .1 7 5
1 .1 7 5
1 .1 7 5
1 .1 7 5
1 .1 7 5
1 .1 7 5
1 .1 7 5
1 .1 7 5
1 .1 7 5
1 .1 7 6
1 .1 7 9
1 .1 8 0  
1 .1 8 0  
















7 2 .0  
8 1 .6
9 1 .0  
8 0 .7  
50 .0
4 0 .0  



































0 .0 6  
0 .0 5  
0 .0 6  










TALMAN 63 CALTECH 
TALMAN 63 CALTECH 
TALMAN 63 CALTECH 
WARD 66 UCLA 
TALMAN 63 CALTECH
WARD 66 UCLA 
TALMAN 63 CALTECH 
TALMAN 63 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH
HATCH 66 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH
HATCH 66 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH 
WARD 66 UCLA 
TALMAN 63 CALTECH
TALMAN 63 CALTECH 

























1 .1 8 5
1 .1 8 5  
1 .1 8 8  
1 .1 9 4  
1 .2 0 6
1 .2 0 7
1 .2 1 5
1 .2 1 7
1 .2 2 8
1 .2 3 3
1 .2 4 4
1 .2 6 1
1 .2 7 1
1 .3 8 4
1 .3 8 4
1 .3 8 4
1 .3 8 4
1 .3 8 4
1 .3 8 4
1 .3 8 4
1 .3 8 4
1 .3 8 4
1 .3 8 4
4 9 .9  
6 0 .0
7 2 .7  
1 1 8 .7
5 0 .0
1 3 2 .3
1 0 3 .2
9 0 .0
5 7 .9  
8 8 .3
4 9 .6
7 2 .1  





























0 . 80 
0 .5 9
0 .5 3  







0 .1 1  
0 .2 3  
0 .0 8  















WARD 66 UCLA 
D IEBO LD 63 CALTECH 
WARD 66 UCLA 
WARD 66 UCLA 
TALMAN 63 CALTECH
WARD 66 UCLA 
WARD 66 UCLA 
DIEBOLD 63 CALTECH 
WARD 66 UCLA  
WARD 66 UCLA
WARD 66 UCLA 
WARD 66 UCLA 
WARD 66 UCLA 
HATCH 66 CALTECH 
HATCH 66 CALTECH
HATCH 66 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH
HATCH 66 CALTECH 
HATCH 66 CALTECH 
HATCH 66 CALTECH
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GeV

















































0 .1 6 5
0 .1 7 0
0 .1 7 0
0 .1 7 0
0 .1 7 0
0 .1 7 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 5
0 .1 9 0
0 .1 9 0
0 .1 9 0
0 .1 9 0
0 .2 0 0
0 .2 0 0
0 .2 0 0
0 .2 0 0
0 .2 0 0
0 .2 0 0
0 .2 0 0
0 .2 0 0
0 .2 0 0
0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 2 0
0 .2 2 0
0 .2 2 0  
0 .2 2 0  
0 .2 3 0  
0 .2 3 0  
0 .2 3 0
0 .2 3 0
0 .2 4 0
0 .2 5 0
0 .2 5 0
0 .2 8 0
0 .3 0 0
0 .3 0 0












1 0 5 .0
1 2 2 .3
1 3 5 .0




1 2 1 .3




9 1 .2  
1 1 0 .0
1 2 0 .7
1 4 5 .0
1 5 0 .2  
1 5 7 .9
5 7 .0
9 0 .9
1 2 0 .5
1 5 7 .7
5 6 .9  
90 .8
1 2 0 .3
1 5 7 .6
5 7 .0
9 0 .8
1 2 0 .3
1 5 7 .6
1 4 9 .8
3 7 .5
8 8 .9












1 .3 2  
1 .2 8
1 .4 1
1 .3 7  
1 .4 7  









1 .2 5  
1 .2 8
1 .3 2
1 .1 4  
1 .5 6  
1 .4 3








1 .3 1  
0 .9 6  
1 .0 7
1 .3 2
1 .6 7  




1 .0 3  
1 .1 2  
1 .0 2
0 .0 7  
0 . 0 6 
0 .1 9  
0 .0 5  
0 .0 8
0 .0 5  
0 .0 4  
0 .1 2
0 .0 5  
0 .0 4
0 .1 0  









0 .0 5  
0 .1 2  
0 .0 3  
0 .0 9  
0 .0 4
0 .1 5  
C .0 5  
0 .1 2  
0 .1 2  
0 .1 2
0 .0 8  
0 .2 1  
0 .1 2  







0 .1 3  
C .0 4  
0 .0 2  
0 .0 3  
0 .0 4
0 .0 2  
0 .0 2  
0 .0 2
PINE + BAZIN  63 STANFORD 
PINE + BAZIN  63 STANFORD 
BENEVENTANO 58 IL L IN O IS  
PINE + BAZIN  63 STANFORD 
PINE + BAZIN  63 STANFORD
BENEVENTANO 58 IL L IN O IS  
PINE + BAZIN  63 STANFORD 
BENEVENTANO 58 IL L IN O IS  
PINE + BAZIN  63 STANFORD 
PINE + BAZIN  63 STANFORD
BENEVENTANO 58 IL L IN O IS  
PINE + BAZIN  63 STANFORD 
BENEVENTANO 58 IL L IN O IS  
PINE + BAZIN  63 STANFORD 
PINE + BAZIN  63 STANFORD
SANDS 54 CALTECH 
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS
SANDS 54 CALTECH 
BENEVENTANO 58 IL L IN O IS  
SANDS 54 CALTECH 
BENEVENTANO 58 IL L IN O IS  
PINE + BAZIN  63 STANFORD
BENEVENTANO 58 IL L IN O IS  
PINE + BAZIN  63 STANFORD 
SANDS 54 CALTECH 
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS
BENEVENTANO 58 IL L IN O IS  
SANDS 54 CALTECH 
SANDS 54 CALTECH 
SANDS 54 CALTECH 
SANDS 54 CALTECH
SANDS 54 CALTECH 


















































0 .3 7 0
0 .3 8 0
0 .4 5 0
0 .4 6 0
0 .5 0 0
0 .5 0 0
0 .5 0 0
0 .5 1 0
0 .5 1 0
0 .5 1 0
0 .5 1 0
0 .5 9 0
0 .5 9 0
0 .6 0 0
0 .6 0 0
0 .6 1 0
0 .6 1 0
0 .6 1 0
0 .6 8 0
0 .6 8 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 1 0
0 .7 1 0
0 .7 7 0
0 .7 7 0
0 .7 9 0
0 .8 0 0
0 .8 0 0
0 .8 0 0
0 .8 1 0
0 .8 5 0
0 .8 6 0
0 .8 8 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 3 0
0 .9 4 0
0 .9 5 0
0 .9 7 0
0 .  990
1 .000 
1 .0 0 0  
1 .0 0 0
9 1 .8
1 5 1 .3
1 5 2 .1
9 4 .2
1 2 0 .0
1 5 0 .0





1 5 0 .0
1 6 2 .0
2 0 .0  




1 5 0 .0
1 6 2 .0
2 0 .0
4 0 .0
9 0 .0  
1 2 0 .0
6 0 .0
6 0 .0
1 5 0 .0
1 6 3 .0





1 6 4 .0
1 5 0 .0





1 6 4 .0
1 5 0 .0
8 5 .0  

























1 .0 8  
0 .8 2  
0 .8 0  
1 .2 0 
0 .7 9
0 . 78 
1 .8 0  
2 .8 6  












1 .7 3  

































0 .1 5  
0 .3 3  












0 .1 6  
0 .1 2  
0 .0 4  





SANDS 54 CALTECH 
SANDS 54 CALTECH 
SANDS 54 CALTECH 
SANDS 54 CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60 CALTECH
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 6 0  CALTECH 
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 6 0  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60 CALTECH
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ID k la b
GeV
θCM σ(θ ) 
μb /SR















































0 .1 7 0
0 .1 7 0
0 .1 8 0
0 .1 8 0
0 .1 8 0
0 .1 8 5
0 .1 9 0
0 .1 9 0
0 .1 9 0
0 .1 9 0
0 .2 0 0  
0 .2 0 0  
0 .2 0 0  
0 .2 0 0  
0 .2 0 0
0 .2 0 0
0 .2 0 0
0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 2 0
0 .2 2 0
0 .2 2 0
0 .2 2 0
0 .2 3 0
0 .2 3 0
0 .2 3 0
0 .2 3 0
0 .2 4 0
0 .2 5 0
0 .2 5 0
0 .2 8 0
0 .3 0 0
0 .3 0 0
0 .3 7 0  
0 .3 7 0  
0 .3 8 0  
0 .4 5 0  
0 .4 6 0
0 .5 0 0
0 .5 0 0
5 9 .6
9 4 .7  
5 8 .2
9 2 .7









9 1 .2  
120 .7
1 5 0 .2  
1 5 7 .9
5 7 .0
9 0 .9
1 2 0 .5
1 5 7 .7
5 6 .9
9 0 .8  
120 .3
1 5 7 .6
5 7 .0
9 0 .8
1 2 0 .3
1 5 7 .6
1 4 9 .8
3 7 .5
8 8 .9
1 5 0 .1
3 8 .2
8 9 .9
3 9 .3  
9 1 .8
1 5 1 .3
1 5 2 .1  
9 4 .2
1 2 0 .0  
1 5 0 .0
1 0 .5 5
9 .4 7
9 .2 4
1 0 .5 8  
1 2 .1 3
8 .0 0 
8 .59 
1 2 .0 0  
1 1 .3 0
1 3 .00
8 .3 9  
10 .3 0  
1 2 .2 7  
1 2 .6 7  
1 1 .9 6
1 4 .9 3  
1 5 .1 9
1 0 .0 7
1 1 .8 9
1 8 .9 0
1 4 .6 5
9 .6 6
1 5 .0 8  
1 6 .7 0  
1 5 .0 3
8 .4 6
1 3 .3 8
1 8 .0 9
2 2 .3 8
2 1 .0 9
7 .4 0
1 8 .9 3  
2 5 .0 7
1 1 .5 8  
2 6 .7 5
1 2 .0 6
1 4 .9 1  





1 .2 0  
0 .3 2  
0 .8 2  
0 .7 5
0 .9 1
0 .2 8  
0 .7 2  
0 .7 7
1 .4 7  
1 .2 2
0 .3 8  
0 .9 9  
0 .2 9  
0 .8 9  
1 .5 7
1 .2 5
1 .2 5  
1 .0 4  
0 .9 1  
2 .4 5
1 .2 8  
1 .0 5  
1 .0 8  
1 .9 9  
1 .1 5
1 .8 5  
1 .0 0  
1 .3 7  
1 .7 4  
0 .5 4
0 . 14
0 .4 9  
0 .6 8  
0 .2 2  
0 .4 8
0 .2 4  
0 . 52 
0 .3 3  




BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 5 8 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS
SANDS 54 CALTECH 
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS
SANDS 54 CALTECH 
BENEVENTANO 58 IL L IN O IS  
SANDS 54 CALTECH 
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS
SANDS 54 CALTECH 
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
BENEVENTANO 58 IL L IN O IS  
SANDS 54 CALTECH
SANDS 54 CALTECH 
SANDS 54 CALTECH 
SANDS 54 CALTECH 
SANDS 54 CALTECH 
SANDS 54 CALTECH
SANDS 54 CALTECH 
SANDS 54 CALTECH 
SANDS 54 CALTECH 
SANDS 54 CALTECH 
SANDS 54 CALTECH












































0 .5 0 0
0 .5 1 0
0 .5 1 0
0 .5 1 0
0 .5 1 0
0 .5 9 0
0 .5 9 0
0 .6 0 0
0 .6 0 0
0 .6 1 0
0 .6 1 0
0 .6 1 0
0 .6 8 0
0 .6 8 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 0 0
0 .7 1 0
0 .7 1 0
0 .7 7 0
0 .7 7 0
0 .7 9 0
0 .8 0 0
0 .8 00
0 .8 0 0
0 .8 1 0
0 .8 5 0
0 .8 6 0
0 .8 8 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 0 0
0 .9 3 0
0 .9 4 0
0 .9 5 0
0 .9 7 0  
0 .9 9 0
1 .000
1 .0 0 0
1 .0 0 0





1 5 0 .0
1 6 2 .0
2 0 .0  




1 5 0 .0
1 6 2 .0
2 0 .0
4 0 .0
9 0 .0  
1 2 0 .0
6 0 .0  
6 0 .0
1 5 0 .0
1 6 3 .0  





1 6 4 .0  
150 .0  
1 2 0 .0
2 0 .0
4 0 .0
6 0 .0  
90 .0
1 6 4 .0
1 5 0 .0
8 5 .0
1 2 0 .0  





1 2 .9 0









6 .5 2  
7 .6 3  
6 .3 9
1 2 .5 7
9 .4 8
6 .5 2  





3 .8 1  









2 .4 9  
1 .2 0
4 .1 2
3 .1 2  
0 .9 3  
1 .5 9  
1 .4 5  
5 .5 6

















0 .4 6  
0 .2 4  
0 . 26 
0 .4 5  
0 .5 6
0 .4 2  
0 .7 5  
0 .2 0  












0 .2 9  
0 .0 9  
0 .1 6  




NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 6 0  CALTECH
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 6 0  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60 CALTECH
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60 CALTECH
NEUGEBAUER 60 CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 60  CALTECH
NEUGEBAUER 60  CALTECH 
NEUGEBAUER 6 0  CALTECH
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3D k la b
GeV
θCM Σ (θ) ΔΣ( θ) R eference ID k la b
GeV





























0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 1 0
0 .2 2 5
0 .2 2 5
0 .2 2 5
0 .2 2 5
0 .2 2 5
0 .2 2 7
0 .2 2 7
0 .2 2 7
0 .2 3 4
0 .2 3 4
0 .2 3 4
0 .2 4 0
0 .2 4 0
0 .2 4 0
0 .2 4 0
0 .2 4 0
0 .2 4 2
0 .2 9 6
0 .3 3 7
0 .3 4 2
0 .3 4 2
0 .3 4 2
0 .3 5 9
4 5 .0
7 1 .0
8 8 .0 
1 2 0 .0




1 2 0 .0
1 3 5 .0
4 5 .0
9 0 .0
1 3 5 .0
4 5 .0
9 0 .0
1 3 5 .0
4 5 .0
9 0 .0  
1 2 0 .0
1 3 5 .0
1 3 5 .0  





1 3 5 .0
4 5 .0
0 .3 3 2
0 .1 0 2
0 .1 0 8
0 .1 2 4
0 .0 5 7
0 .2 7 7
0 .1 7 6
0 .1 4 0
0 .0 3 4
-0 .0 3 3
0 .2 1 2
0 .2 1 9
0 .1 2 3
0 .2 1 7
0 .1 0 9
0 .0 8 3
0 .2 2 1
0 .1 4 8
0 . 0 49
0 .0 3 9
0 .0 1 0  
0 .1 3 6  
0 .2 6 5  
0 .5 6 0  
0 .5 7 4
0 .6 6 4  
0 .3 4 2  
0 .6 7 4
0 .0 4 3
0 .0 4 0
0 .0 3 6
0 .0 6 6
0 .0 5 3
0 .0 3 2
0 .0 2 5
0 .0 25
0 . 046
0 .0 4 4
0 .0 5 2
0 .0 4 8
0 . 049
0 . 0 40
0 .0 37
0 .0 3 9
0 .0 6 3
0 .0 5 8
0 . 0 35
0 .0 32
0 .0 6 7
0 .0 90
0 .1 3 0
0 .1 0 0
0 .0 76
0 . 098
0 .0 8 5
0 .0 6 8
GORENSTEIN 65  FRASCATI 
GORENSTEIN 65  FRASCATI 
GORENSTEIN 6 5  FRASCATI 
GORENSTEIN 6 5  FRASCATI 
GORENSTEIN 65 FRASCATI
GORENSTEIN 65  FRASCATI 
GORENSTEIN 65 FRASCATI 
GORENSTEIN 65 FRASCATI 
GORENSTEIN 65 FRASCATI 
GORENSTEIN 65  FRASCATI
SMITH 63 STANFORD 
SMITH 63  STANFORD 
SMITH 63 STANFORD 
SMITH 63 STANFORD 
SMITH 63 STANFORD
SMITH 63 STANFORD 
SMITH 63 STANFORD 
SMITH 63  STANFORD 
GORENSTEIN 65  FRASCATI 
GORENSTEIN 65 FRASCATI
SMITH 63 STANFORD 
TAYLOR 60 STANFORD 
TAYLOR 60 STANFORD 
TAYLOR 60 STANFORD 
SMITH 63 STANFORD
SMITH 63 STANFORD 





























0 .3 5 9  
0 .359 
0 .3 7 3  
0 .3 7 3  
0 .3 7 3
0 .3 7 6
0 .4 7 5
0 .5 0 0
0 .5 1 0
0 .5 3 5
0 .5 4 5  
0 .5 5 0  
0 .5 7 0  
0 .5 9 5  
0 .6 0 0
0 .6 2 0  
0 .6 2 0  
0 .655 
0 .6 6 0 
0 .6 6 0
0 .7 0 0
0 .7 0 5
0 .7 0 5
0 .7 2 5
0 .7 3 5
0 .7 6 5
0 .7 8 0
9 0 .0
1 3 5 .0
4 5 .0
9 0 .0




1 3 5 .0
9 0 .0
9 0 .0
1 3 5 .0
9 0 .0  








9 0 .0  
9 0 .0
1 2 5 .0 
9 0 .0
9 0 .0  
1 3 5 .0
0 .6 8 9
0 .3 7 6
0 .8 4 1
0 .6 7 1
0 .4 0 9
0 .3 3 5
0 .5 2 6
0 .5 8 5
0 .2 4 9
0 .4 1 7
0 .5 2 3
0 .1 5 0
0 .3 8 1
0 .2 6 2
0 .4 1 6
0 .4 3 0
0 .4 3 1
0 .1 9 4
0 .5 8 2
0 .4 1 2
0 .4 1 1  
0 .3 1 7  
0 .4 8 6  
0 .186 
0 .4 0 8
0 . 380
0 . 0 16
0 .0 8 8
0 .0 8 1
0 .1 3 2
0 .1 6 4
0 .1 7 0
0 .1 4 0
0 .1 0 8
0 .1 2 8
0 .1 2 6
0 .1 0 6
0 .1 0 3
0 .1 2 9
0 .0 7 3
0 .1 3 9
0 .0 8 0
0 .1 0 3
0 .1 3 8
0 .1 4 8
0 .1 5 5
0 .0 9 5
0 .0 6 8  
0 .1 4 4  
0 .0 9 7  
0 .1 5 8  
0 .0 7 1
0 .0 9 8
0 .1 9 6
SMITH 63 STANFORD 
SMITH 63 STANFORD 
SMITH 63 STANFORD 
SMITH 63  STANFORD 
SMITH 63 STANFORD
TAYLOR 60 STANFORD 
L IU  66 STANFORD 
L IU  66 STANFORD 
L IU  66 STANFORD 
L IU  66 STANFORD
L IU  66 STANFORD 
L IU  66 STANFORD 
L IU  66  STANFORD 
L IU  66 STANFORD 
L IU  66 STANFORD
L IU  66 STANFORD 
L IU  66 STANFORD 
L IU  66 STANFORD 
L IU  66 STANFORD 
L IU  66 STANFORD
L IU  66 STANFORD 
L IU  66 STANFORD 
L IU  66 STANFORD 
L IU  66 STANFORD 
L IU  66 STANFORD
L IU  66 STANFORD 
L IU  66 STANFORD
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ID kla b
GeV
Σ (θ ) ΔΣ(θ ) R eference ID k la b
GeV
®CM Σ (θ) Δ Σ(θ) R eference
N
N
0 .2 3 5
0 .2 85
1 2 0 .0
9 0 .0
0 .2 8 9
0 .4 6 2
0 .0 4 7
0 .0 3 5




0 .3 3 5
0 .4 3 5
6 0 .0
9 0 .0
0 .4 6 2
0 .5 2 9
0 .0 2 5
0 .0 6 5
DRICKEY 64 STANFORD 
DRICKEY 64 STANFORD
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ID k la b
GeV
θCM P (θ) ΔΡ(θ) R eference ID k la b
GeV
θCM P (θ) ΔΡ(θ) R eference
I 0 .2 50 9 0 .0 0 .1 0 0 0 .0 8 0 ALTHOFF 65 BONN 0 0 .7 00 9 6 .5 -0 .8 2 4 0 .0 4 8 LUNDQUIST 66 STANFORD
I 0 .3 2 0 7 5 .0 0 .1 4 0 0 .0 6 0 ALTHOFF 65 BONN B 0 .7 2 5 8 7 .0 - 0 . 780 0 .2 7 0 BERTANZA 61 FRASCATI
I 0 .3 6 0 5 8 .0 -C . 155 0 .0 3 8 ALTHOFF 65 BONN 0 0 .7 5 0 6 6 .2 - 0 .2 8 9 0 .0 8 9 LUNDQUIST 66 STANFORD
I 0 .3 6 0 7 5 .0 -0 .0 2 8 0 .0 5 2 ALTHOFF 65 BONN 0 0 .7 5 0 7 0 .5 -0 .3 2 8 0 .0 9 5 LUNDQUIST 66 STANFORD
I 0 .3 6 0 9 6 .0 0 .0 6 2 0 .0 4 3 ALTHOFF 65 BONN 0 0 .7 5 0 8 2 .5 - 0 .6 5 3 0 .0 5 8 LUNDQUIST 66 STANFORD
I 0 . 360 1 0 5 .0 C .1 5 8 0 .0 4 7 ALTHOFF 65 BONN R 0 .7 5 0 9 0 .0 - 0 .3 8 0 0 .0 9 0 QUERZOLI 61 FRASCATI
Q 0 .4 6 0 10 9 .0 -0 .1 6 0 0 .1 4 0 MALOY 65 0 0 .7 5 0 9 0 .3 - 0 .5 5 8 0 .0 3 7 LUNDQUIST 66 STANFORD
0 0 .5 0 0 9 6 .0 - 0 .1 0 0 0 .0 8 7 LUNDQUIST 66 STANFORD Q 0 .7 5 5 7 6 .0 -0 .5 5 0 0 .1 5 0 MALOY 65
0 0 .5 0 0 1 0 3 .6 -0 .2 7 0 0 .0 7 6 LUNDQUIST 66 STANFORD 0 0 .8 0 0 6 2 .8 -0 .1 8 2 0 .1 0 9 LUNDQUIST 66 STANFORD
Q 0 .5 2 5 8 4 .0 -0 .3 6 G 0 .1 9 0 MALOY 65 0 0 .8 0 0 6 6 .9 - 0 . 0 74 0 .0 8 1 LUNDQUIST 66 STANFORD
0 0 .5 5 0 9 0 .0 -0 .3 0 0 0 .1 2 0 STEIN  59 CORNELL 0 0 .8 0 0 7 7 .8 -0 .1 5 5 0 .0 6 2 LUNDQUIST 66 STANFORD
0 0 .5 5 0 9 3 .4 -0 .5 1 3 0 .0 7 2 LUNDQUIST 66 STANFORD R 0 .8 0 0 9 0 .0 - 0 .5 00 0 .1 7 0 QUERZOLI 61 FRASCATI
c 0 .5 5 0 1 1 1 .7 -0 .3 9 0 0 . 110 LUNDQUIST 66 STANFORD A 0 .8 0 0 9 0 .0 - 0 .4 2 0 0 .1 0 0 MENCUCCINI 62 FRASCATI
R 0 .5 6 0 9 0 .0 -0 .4 0 0 0 .1 4 0 QUERZOLI 61 FRASCATI Q 0 .8 1 0 9 0 .0 -0 .4 5 0 0 .1 7 0 MALOY 65
0 0 .5 7 0 1 0 5 .5 -0 .5 4 8 0 .0 5 8 LUNDQUIST 66 STANFORD 0 0 .8 5 0 5 9 .8 0 .0 8 5 0 .1 0 7 LUNDQUIST 66 STANFORD
Q 0 .5 85 8 6 .0 -0 .5 8 0 0 .1 5 0 MALOY 65 0 0 .8 5 0 7 4 .0 - 0 .0 5 7 0 .0 5 3 LUNDQUIST 66 STANFORD
0 0 .6 0 0 8 0 .0 -0 .4 3 4 0 .0 9 1 LUNDQUIST 66 STANFORD 0 0 . 850 8 1 .0 - 0 .154 0 .0 5 6 LUNDQUIST 66 STANFORD
0 0 .6 0 0 8 5 .5 - 0 .5 8 6 0 .0 9 7 LUNDQUIST 66 STANFORD R 0 .8 5 0 9 0 .0 -0 .5 0 0 0 .2 2 0 QUERZOLI 61 FRASCATI
0 0 .6 0 0 1 0 1 .7 -0 .7 8 0 0 .0 5 2 LUNDQUIST 66 STANFORD Q 0 .8 9 5 9 0 .0 -0 .5 1 0 0 .1 6 0 MALOY 65
R 0 .6 1 0 90 .0 -0 .6 3 0 0 .2 3 0 QUERZOLI 61 FRASCATI 0 0 .9 0 0 5 7 .4 0 .3 2 6 0 .1 0 8 LUNDQUIST 66 STANFORD
R 0 .6 5 0 9 0 .0 - 0 .6 0 0 0 .2 5 0 QUERZOLI 61 FRASCATI 0 0 .9 0 0 7 0 .7 - 0 . 0 31 0 .0 8 9 LUNDQUIST 66  STANFORD
0 0 .6 5 0 9 4 .0 -0 .8 1 1 0 .0 3 2 LUNDQUIST 66 STANFORD 0 0 .9 00 7 7 .2 - 0 .1 0 1 0 .0 5 9 LUNDQUIST 66 STANFORD
Q 0 .6 6 0 7 7 .0 -0 .5 1 0 C . 170 MALOY 65 A 0 .9 1 0 9 0 .0 - 0 .4 5 0 0 .0 7 0 MENCUCCINI 62 FRASCATI
0 0 .7 0 0 7 0 .0 -0 .5 6 4 0 .0 9 4 LUNDQUIST 66 STANFORD 0 0 .9 5 0 6 8 .0 - 0 .2 4 5 0 .0 9 5 LUNDQUIST 66 STANFORD
0 0 .7 0 0 7 4 .5 - 0 .7 0 5 0 . 10 4 LUNDQUIST 66 STANFORD 0 0 .9 5 0 7 4 .0 -0 .1 9 5 0 .0 5 9 LUNDQUIST 66 STANFORD
0 0 .7 0 0 8 7 .5 -0 .8 3 4 0 .0 6 1 LUNDQUIST 66 STANFORD 0 0 .9 7 0 6 6 .5 -0 .3 2 8 0 .0 9 5 LUNDQUIST 66 STANFORD
c 0 .7 0 0 9 0 .0 -0 .5 9 0 0 .0 6 0 STEIN  59 CORNELL 0 1 .0 0 0 5 2 .8 0 .0 45 0 .1 6 5 LUNDQUIST 66 STANFORD
R 0 .7 0 0 9 0 .0 -0 .5 7 0 0 .1 2 0 QUERZOLI 61 FRASCATI
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IV. Graphs of π+ Angular Distributions
This section contains a set of graphs which show representative 
angular distributions for π+ photoproduction at a series of reasonably 
spaced energy intervals. The curves drawn on these graphs are polynomial 
fits which are mathematically equivalent to Moravcsik fits with fixed 
pion-nucleon coupling constant, G2/4π = 14.7. (M.J. Moravcsik, Phys. Rev.
104, 1451 (1956).) The specific form used in fitting the data is the 
following:
where x = cos θ, Pn(x) are the Legendre polynomials, and σOPE(θ) is 
the cross section resulting from the one-pion exchange term  alone. Namely,
where q, ω, and β are the momentum, energy, and velocity of the pion, k is 
the incident photon energy, and W is the total energy, all in the CM 
system, and the coupling constant is fixed at the value G2/4π = 14.7. 
(Although the one-pion exchange amplitude used is not gauge invariant, it 
differs from the gauge invariant electric Born approximation only by S and 
P waves, and arbitrary amounts of these are included in the other terms of 
the fit.) For the data below 450 MeV, the order of the fit is N = 2.
For the data between 450 and 575 MeV, the order is N = 3, and above 
575 MeV, the order is N = 6.
At energies 490 to 570 MeV, the data of Thiessen 66 have been 
supplemented by 0° points interpolated from the results of Bizot 65.
These interpolated points axe indicated by an asterisk symbol on these 
graphs.
In the energy region 589 to 1269 MeV, the data of Ecklund 66 and 
Thiessen 66 form a set which is complete and self-consistent. These data 
are plotted alone in graphs for this energy region. A comparison with
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previous data is made at energies 600, 700, 800, 900, 1000, 1100, and 
1200 MeV by plotting the other data together with curves obtained from 
the Moravcsik fits to the data of Ecklund 66 and Thiessen 66, interpolated 
to the right energies.
In making the fits in the lower energy region, certain data have 
been omitted and these data are also omitted from the graphs. The specific 
points omitted are the following:
At 200 MeV: the points of R.L. Walker 55.
At 240 MeV: points of Althoff 63.
At 260 MeV: points of Tollestrup 55.
At 290 MeV: the 31° and 49° points of Tollestrup 55.
At 320 MeV: the 31° and 50° points of Tollestrup 55 and the points of
R.L. Walker 55.
At 340 MeV: one point of Heinberg 58.
At 380 MeV: the 32° and 50° points of Tollestrup 55.
At 410 MeV: the 33° and 52° points of Tollestrup 55.
At 440 MeV: the 34° and 53° points of Tollestrup 55.
In the graphs, cross sections of Hand 61 and Schaerf 66 have been 
































V. Graphs of π° Angular Distributions and Energy Distributions
The first part of this section contains graphs showing representa­
tive singular distributions for the reaction γ + p →  π° + p at certain 
energies. The curves drawn for some of the angular distributions are 
polynomial fits to the data of the following form:
At energies below 650 MeV, the order of the fit was N = 2. At 
energies above 650 MeV, the order was N = 4.
In the energy region from 450 to 800 MeV, 0° points were included 
in the fit even at energies where no measured points exist. The 0 points 
assumed are shown as asterisks in the graphs. They were obtained by 
interpolation from the curve in Highland 63 giving the differential cross 
section near 0° as a function of energy.
The π° data of Ward 66 were not included in the polynomial fits 
and they are not adequately represented in the angular distributions.
These data were taken at a number of fixed laboratory angles, and are 
best viewed as energy distributions at fixed angles. They are presented 
in this way in the figures following the angular distributions. Ward 
interpolated his data to given energies and shows a number of angular 
distributions in his thesis. The points from two of these (700 and 800 
MeV) are shown in our figures.
Similarly, the data of Diebold 63 and Bacci 66 are energy distri­






















VI. Graphs of π- Angular Distributions and Energy Distributions
Angular distributions for the reaction γ + n → π- + p are shown 
in this section for the energy range 500 to 1000 MeV. They were obtained 
by multiplying the observed π-/π+ ratio from deuterium, by the appro- 
priate π+ cross sections obtained from Moravcsik fits to the π+ data. At 
lower energies, curves of π- cross sections at fixed angle are plotted as 
a function of energy. These cross sections were obtained in the same 
manner except as noted on page 16.
No polynomial fits have been made to the π- data. The curves shown 
on some of the graphs are the Moravcsik fits to the π+ data interpolated 









VII. Graphs of Total Cross Sections and Differential Cross Sections at 
0° and 180°
In this section are graphs of the total cross sections for π+, π°,
and π- photoproduction as a function of energy, and plots of the differen­
tial cross section at 0° and 180° for π+ production. The total cross 
sections for π+ and π° were obtained by integration of the polynomial fits 
described previously. The 0° and 180° cross sections were obtained by 
extrapolation of the Moravcsik fits except for the direct measurements of 
Hand 61 and Schaerf 66 who report data on the differential cross section 
for π+ production at 180° between the energies k = 500 and 850 MeV. These 
data have been multiplied by a factor 1.5 to bring them into general agree­
ment with the data of Thiessen 66. This normalization factor was obtained 
by Thiessen from data at a laboratory angle near 134° where cross sections 
from both experiments were measured.
In the region of the first resonance, two values of the π° total 
cross sections are shown. The recent Bonn data (Fischer 66) are indicated 
by their ID code 6, and the results of previous measurements are shown by 
the small circles.
Except for the data of Hand and Schaerf, no errors are indicated on 
the data points plotted in this section, partly because of the difficulty 
in making a realistic estimate of the errors in these quantities. Because 
of this, these graphs should be used with discretion. The π- total cross 








VIII. Graphs of Polarized Photon Asymmetries and Polarization of the
Recoil Nucleon
This section contains a few graphs showing the asymmetry observed 
for polarized incident photons as a function of energy for given angle, 
and a few graphs showing the recoil proton polarization in π° photopro­
duction. More measurements of these quantities are very much needed.
The polarized photon asymmetry is defined as
where σ┴(θ) and σ||(θ) are the differential cross sections for photons 
with polarization perpendicular to or parallel to the plane of production, 
respectively.
The recoil nucleon polarization vector Ρ(θ) is normal to the 
plane of production. We use the convention that the polarization Ρ(θ) 
is the component of Ρ(θ) in the direction of k x q, where k and q are 









This report was prepared as an account of Government sponsored work. 
Neither the United States, nor the Commission, nor any person acting 
on behalf of the Commission:
A. Makes any warranty or representation, expressed or implied, with 
respect to the accuracy, completeness, or usefulness of the 
information contained in this report, or that the use of any 
information, apparatus, method, or process disclosed in this 
report may not infringe privately owned rights; or
B. Assumes any liabilities with respect to the use of, or for damages 
resulting from the use of any information, apparatus, method, or 
process disclosed in this report.
As used in the above, "person acting on behalf of the Commission" 
includes any employee or contractor of the Commission, or employee of 
such contractor, to the extent that such employee or contractor of the 
Commission, or employee of such contractor prepares, disseminates, or 
provides access to, any information pursuant to his employment or 
contract with the Commission, or his employment with such contractor.

